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ABSTRACT

ABSTRACT

Sportrelatedconcussion (SRC) is a public health concimu(man,
Branche, & Sniezek, 1998 specially among children and adolesahtetes, as
their brains are still developir(gield, Collins, Lovell & Marron, 2003; Halstead &
Walter, 2010; Toledo et al., 200LZEach year, it is estimated that between 1.1 to 1.9
million sport and recreationalelated concussions are sustained &/ Uc hi | dr en O:
years old (BryanRowhaniRahbar, Comstock, & RivaraPp16). Empirical evidence
suggests that athletes who fail to report symptoms of a possible concussion and
continue to play while experiencing symptoms are at increased rigkluér irjury
and potential catastrophic brain inj Bramley, Patrick, Lehman, & Silvis, 2011;
McCrory et al., 201), includingsecond impact syndront€antu, 1998; McCrory &
Berkovic, 1998. Yet, many concussions go unreported and therefore undiagnosed
(Chrismnan, Quitiquit, & Rivara, 2013; LaRoche, Nelson, Connelly, Walter, &
McCrea, 2016; Llewellyn, Burdette, Joyne, & Buckley, 2014; McCrea, Hammeke,
Olsen, Leo, & Guskiewicz, 2004; Meehan Manni x, OO6Brien, & Col
RegisterMihalik et al., 2013).

Oneway to approach the underreporting of SRC and to limit the potential
negative consequences of this injury is through concussion education and awareness
programmegTator, 2012) Such programmes are increasingly being mandated for
athletes across athletiopulations and competition levdlsroshus, Baugh,
Daneshvar, & Viswanath, 20&4Tomei, Doe, Prestigiacomo, & Gandhi, 2012)
However, the immediatend shordtermimpactof current concussion education
programmes is not clear. To answer this criticaligape literature, this study set
out to systematically develop, implement, and evaluate a tiigmgn concussion
education and awareness programme for secondary sapeadlGaelic Athletic
Association (GAA) athletes, an unestudied population of atétes. In order to do
this, this study used a multiethod approach.

The first phase of this study assessed the concusdated training and
education needs of GAA coaches in Ireland, as well as the preferred method of
concussion education delivery.idg a selfreport questionnaire data was collected
electronically from a convenience sample of 108 GAA coaches. Catcaptured
onc o a c (i) mferdational needs and desires, (ii) preferred methods of delivery,
and (iii) concussion practices and prdeees.Coaches indicated that they were most

interested in receiving information about the (i) signs and symptoms of concussion,

XVi



ABSTRACT

(i) assessment of concussion, and (iii) retteasportguidelines. Over twahirds of
participants indicated that-jperson taining would be the most effective mode of
delivery of concussion education for this populatibcoachesAdditional results
demonstrated thahaoverwhelming majoritypf coache$90%)do not talk to their
athletes about concussion and the importancksofosing symptoms to a
supervising adulfprior to the start of the athletic seas@oaches who reported
being formally educated about concussiere more likely to indicate that they talk
to their teams about concussion and concussion safety

Baselire data was then collected from athletes (Phase 1), in order to assess
their concussiomelated knowledge, attitudes, intentions, and reporting behaviours;
and to explore whether gender differences are evident. A total of 435 secondary
schootagedGAA athletes (52.2% female; mean age, 14t5667years)completed
the survey. Approximately 60% of the participants stated that they have played in
practice or during a game (this season) with concussion symptoms. Participants
demonstrated an incomplete undemdiag of concussion including the signs and
symptoms, mechanism, and potential health consequences of this injury. Findings
also revealed that some athletes have unfavourable attitudes towards concussion and
concussion safety. Compared with their femalenterparts, males expressed more
negative outcomes of concussion reporting and lower concussion reporting mtentio

The third phase of this study evaluated the immediate andtehort
effectiveness of the concussion education programme. To evalugteodriamme,
the study employed a naandomised control group pretgsisttest design, with the
intervention group receiving the full concussion education programme, and the
control group receiving no form of concussion education. Assessments were carried
out before (T1), immediately after the delivery of the intervention (T2), and at three
months postmplementation (T3). The control group did not complete the
assessment at T2 (immediately after the delivery of the intervention). The process of
implementaibn was also examined at T2 using a structured questionnaire. A total of
seven teams from five schools£@28) were assigned to either the interventioa (n
229) or control group (R 199).212 participants (59 intervention group; 153 control
group) competed assessments at all timepoititss clear from the evaluation that
this programme resulted in a number of significant positive effects, immediately
following programme implementation andtlteemonthsfollow-up. Specifically,
the programme hadag ni fi cant positive effect on

XVii
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ABSTRACT

behavioural control (PBC), and reporting intention. These results were maintained at
threemonth followrup, with the exception oPBC. The programme did not have a
significant iattipdasctdwardsonaussion reporteng and subjective
reporting normsNonetheless, the programme was well received by participants.

The fourth and finaphaseof this study used a longitudinal study design to
assesa t h | RBC,atsitddes towards tlperceived consequences of reporting,
subjectivereportingnorms,reporting intentionsand irseason reporting behaviours.
Data were collected from 153 secondary sctam@d athlet®ages 12 to 18 during
the 20162017 academic year (102 females; 51 maléshsistent with the TPB,
results revealed that PBC and reporting intentions contributed to the prediction of
disclosure behaviours. Reporting intentions, in turn, were strongly influenced by
PBC, attitudes, and subjective norms. Unlike previ@ports Kroshus et al., 2054
Kroshus, Baugh, Daneshvar, Nowinski, & Cantu, 20 RegisterMihalik et al.,

2013), | found PBC to be the strongest predictor of concussion reporting intentions
andin-season reportingehaviours among this populatiohadolescenathletes

As this is the first study, to systematically design, implement and evaluate the
effectiveness of a theowriven concussion education programme, this study is well
positioned to make a novel contribution to the literatirese findings reveadl that
many athletesd | ack knowledge about conc
recognition/reporting of concussion and to delayed care seeking behaviours, thereby
prolonging symptoms and recovdisken et al., 2016; Asken, Bauer, &

Guskiewicz, 2018Elbin et al., 2016; Thomas et al., 201Results also revealed that
many athletes have unfavourable attitudes towards concussion and concussion
safety; thus, highlighting the need for
perceptions of concussion and thdture of concussion reporting amoymuth

GAA athletes Furthermorethese findingsuggest a need for a multifaceted

approach to concussion educatard preventiontailored to the needs and learning
preferences of the target populatibtealth promotbn communication campaigns,
coupled with concussion education and awareness programmes, could be utilised to
further highlight the importance of timely concussion management, and to create a
culture in which the reporting of concussion is considered norenéit a national

level, these results could be used to inform the development of concussion
legislation and policy to promote the protection of young athletes involved in sport.
At a broader level, the use of the Intervention Mapping (IM) process to

Xviii



ABSTRACT

sysematically design and evaluate the prog
understanding of theorgriven and educational interventions.

Key words:Sportrelated concussion, Brain injury, EducatioreM@ntion, Theory,
Gaelic Athletic Association (GAA), Irelah
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CHAPTERONE: INTRODUCTION

CHAPTER ONE
INTRODUCTION

Sportrelated concussion (SRC) is a majoblihealth concernTthurman
Branche, & Sniezek, 1998especially among children and adolescéfitsid, Collins,
Lovell & Marron, 2003; Halstead & Walter, 20110t is estimatedhat, annually,
between 1.1 to 1.9 million spednd recreatiomelated concussions occur in US
childrenage®18 year s ( BrOprussionisa mild traumaichrhif ) .
injury, defined as a complex pathophysiological process affecting the brain, induced by
biomechanical force@McCrory et al., 201} SRC results in a range of clinical signs and
symptomssuch as headaches, balance problems, dizzinessd#fempties, personality
changes (e.g., increased irritability, emotionality), and deficits in-$&omt memory
(McCrory et al., 2017)Concussion has also been linked to various acute (e.g., cegnitiv
and somatic symptomatologgierr et al., 2014)cumulative (e.g., higher risk of future
concussions)Kerr et al., 2014; Guskiewicz, et al., 200&8nd delayed effects (e.g.
Al zhei mer 6s di sease, Chr @GuskiewiczEtralg208bat i ¢ Enc
Guskiewicz et al., 2007; Kerr, Marshall, Harding, & Guskiewicz, 2012

Resolution of the clinical and cognitive signs and symptoms of concussien var
greatly, from a few days to several weekstinjury (Eisenberg, Andrea, Meehan, &
Mannix, 2013;Marar, Mcllvain, Fields, & Comstock, 2013; McCrory et al., 2017;
Purcell, Harvey, & Seabrook, 201Bhomas et al., 20)}8Various factors can
complicate or prolong the recovery process, includiorgtinued play while
symptomatic from SREmerging evidence ggests that athletegho return to contact
or collision sports while symptomatic from SRC take longer to recover and may be at an
increased risk of more severe poshcussive symptoms and potential shand long
term complicationsAsken et al., 2016; gken, Bauer, & Guskiewicz, 2018; Elbin et al.,
2016; Thomas et al., 2018ompared to athletes who are immediately removed from
play. Thus, immediate removal from play pogury is an important component of risk
reduction and secondary prevention of SBE€nson et al., 2013; Kroshus, Garnett,
Baugh, & Calzo, 201%).

Yet, despite the documented dangers of contiplegand/or premature return

to sportafter a concussion, thenderreporting of SRC among athletes is well

1



CHAPTERONE: INTRODUCTION

establishedChrisman, Quitiquit, & Rivara, 2013; LaRoche, Nelson, Connelly, Walter,
& McCrea, 2016; Llewellyn, Burdette, Joyne, & Buckley, 2014; McCrea, Hammeke,
Ol sen, Leo, & Guskiewicz, 2004, Meehan, Ma
Mihalik et al., 2013). Studies suggest thap to50% of athletes have continued to
participate in their sport while symptomatic from a suspected concygxoismanet
al., 2013; LaRochet al.,2016; Llewellynet al.,2014; McCreat al, 2004; Meehaset
al., 2013; RegisteMihalik et al., 2013). Researchers to date, have identified a number
of factors that influence reporting behaviours among athletes. These include: inadequate
knowledge about concussive injury (e.g., signs and symptoms, potential associated
sequalaefBramleyet al, 2012; Chisman et al., 2013; Kaut et al., 2003; McCrea et al.,
2004; Sye, Sullivan, & McCrory, 200@)otivation to not be withheld from upcoming
games Chrisman et al., 2013; McCrea et al., 2)@dar of letting their team down or
looking weak Chrisman et al.,@1.3; McCrea et al., 2004desire to not lose their
position on their teamQhrisman et al., 2013; McCrea et al., 2)@&hd beliefs that the
injury is not serious enough to warrant medical atter{f@thrismanet al, 2013; McCrea
et al., 2004)Taken tog#her, this research highlights the need to address attitudes
towards and motivations concerning concussion reporting among athletes. Further
efforts are needed to identify effective strategies for promoting concussion awareness
and safety, which may ultinely increase disclosure behaviours.

Possibly, integrating health promotion strategies in concussion education and
prevention programmes may promote the disclosure of concussion among youth
athletes. Health Promotion adopts a holistic approach to imphneveealth of
individuals and prevent #health. The World Health Organisation (WHO, 1986) defined
heal th promotion as O0the process of enabl.
control over the determinants of health and thereby improve theihheallth
promotion represents a mediating strategy between people and their environment,
combining personal choice and social responsibility for health to create a healthier
future.d I n other words, health promoti on
environmental supports for actions and conditions of lithr areconducive to health
(Green & Kreuter, 1999; Kok, Schaalma, Ruiter, & Van Empelen, 2004). According to

the WHO, health promotion moves beyond a focus on individual behaviour towards a
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focuson a wide range of social and environmental interventions designed to promote
health and prevent disease, disability and premature death as opposed to just focusing on
the treatment of the disease. The five key action areas of health promotion, ad outline
in the Ottawa Charter (WHO, 1986), are as follows: (i) build healthy public policy, (i)
create supportive environments, (iii) strengthen community action, (iv) develop personal
skills, and (v) reorient health services. These action areas are usedtihyiwaotion
professionals to develop individual, group, institutional, and commibaited strategies

to improve healtirelated knowledge, attitudes, and skills, and subsequently improve
healthrelated behaviour. With this in mind, educating players aboocussion and

creating supportive environments which encourage concussion reporting are two health
promotion strategies that can be adopted (Tator, 2012).

Over the years, various concussion education and prevention programmes have
been developed and piemented with key stakeholders in sport (e.g., athletes, coaches,
parents, cliniciang)Caron, Bloom, Falio, & Sweet, 2015 he content and mode of
delivery of these programmes have varied greatly. Despite variations in programme
content and type,theapi mary function of these progr amn
to recognise the signs and symptoms of concussion, and to encourage honest and timely
symptom disclosuréCaron et al., 2015; Kroshus et al., 281&uch programmes are
increasingly being endated for athletes across all competition levels and athletic
populationgKroshus et al., 201} Tomei et al., 2012).

However, although many programmes extstjr short and longterm
effectiveness and impact is not clear and thereby requiresrfestakiation Previous
studies have been limited by their study desBpmy(ey et al., 2012 ook, Cusimano,

Tator, & Chipman, 2003Go0odman, Bradley, Paras, Williamson, & Bizzochi, 2006;
Koh, 2011; MaasseCohick & Shapley, 2014; Miyashita, Timpson, Fr§eGGloeckner,
2013, sample size and populatistudied(Caron et al., @1.8; Cusimano, Chipman,
Donnelly, & Hutchinson, 2014; Echlin et al., 2010; Miyashita et al., RGdilBcome
measuresBagley et al., 2012; Echlin et al., 2010; Goodman et al., 2006n&zse
Cohick & Shapley, 2014; Miyashita et al., 2018nd their lack of shoraind/or long
term follow-up postprogramme implementatioBégley et al., 2012; Goodman et al.,
2006; Koh, 2011; Manasgeohick & Shapley, 2014; Miyashita et al., 2Q018lore
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specifically, many studies evaluating the effectiveness of SRC education and prevention
programmes (i) did not have a control gro{i) had a small sample siz@ii) only
studied male athlete@v) only examined athletes who compete in contact spottsein
US, (v) only examined the effect of the programme on concuseiaited knowledge
and (vi) only evaluated the effect and impact of the programme immediately post
implementation

Nonethelesgnost programme evaluatigrte datehave found improvemés in
athletesd6d concussion knowledge scores i mme
education programmsompared with their own pgrogramme concussion knowledge
scores or a control grofBagley et al., 2012; Cook et al., 2003; Cusimano et al., 2014;
ManasseCohick & Shapley, 2014; Miyashita et al., 201Some programmes have also
demonstratedhortt er m | mpr ove me nt s -rélated knowhetlget es 6 con
(Cook et al., 2003; Cusimano et al., 2014hjle efforts to reduce the number of athletes
who continue to play while symptomatic from SRC have largely been ineffdGamn
et al, 2015. One potential reason for this is that current programmes are typically not
tailored to the needs and distinct learning styles of their target audiencesdBnaavi
and Johnsto(R2009) described the importance of using education strategies that are
specific to the target audience in order to optimise concussion education and drive future
concussiorpreventionefforts. To date, however, there are no publishediessuthat
identify the concussierelated training and education needs, learning styles and
preferred learning strategies of targeted audiences, prior to programme design and
development. Thereforeurrent research highlights the need for a diffea@dimore
systemat@appr oach to education and predeemti on
knowledge, attitudes, and disclosure behaviours concerning SRC.

Gielen andSleet 003 arguethat in order to achieve a loitgrm effect in injury
prevention prgrammes, programmes needafiply behaviouchange theoriewithin
the context of a health promotion framework. A theoretical approach that has been
extensively used to study a range of health related behaviours (such as smoking
cessation, eating behavisyand physicactivity) is the Theory of Planned Behaviour
(TPB) (Ajzen,199) . Accor di ng 199D beAgviauescadstermirfedby (

Perceived Behavioural Control (PBC): perceptions about whether or not an individual

4



CHAPTERONE: INTRODUCTION

has the resources to perfothe behaviour (perceived ease or difficulty of performing
the behaviour); and intentions: the overall motivation to perfob@haviour Ajzen,
1991). Within TPB, behavioural intention is determined by attitudes (ovevaluations
about performing thbehaviour), subjective norms (perceived social pressure from
important referents to perform the behaviour), and PEZef, 199). TPB posits that a
person is more likely to perform a behaviour as behavioural intention incrégees,
1997).

Limited regarch has been conducted using TPB to understand factors that
contribute to SRE&eporting intentions and disclosure behaviours anobid and
adol escent athletes. Early research has
application to SR@eportingbehaviour(Kroshuset al.,2014s; Kroshuset al, 2015%;
RegisterMihalik et al., 2018). Resultsdemonstrat¢hat intentions are associated with
prospective reporting behaviouesd that attitudemwards concussioand perceived
subjective norms are pisely associated with SR@porting intentions among high
school (RegisteMihalik et al., 2018) andcollegiate athlete€roshus et al., 2084
Kroshus et al., 20H). These results suggest that TPB could be an important
psychosocial mechanism throughich intentions and disclosure behaviours could be
partially explained.

However, these studiémve several limitations that are worth noting. First,
using a crossectional study design, Registdihalik et al. (2018) assessed the
association betweerelt TPB constructs and intention to report concussion and (ii)
between reporting intention and reporting behavidbirsce this study used a cress
sectioral study designtemporality cannot be established between the dependent and
independent variables, data were collected simultaneousBecond, although Kroshus
et al. (201%) used a prospective cohort study design to evaluate whethsegsen
concussion knowledge and reporting intention predise@son reporting behaviour, the
study sample and measwsed limit the generalisability and validity of their findings.
More specifically, Kroshus and colleagues (281dnly examined the utility of the TPB
in the prediction of concussion reporting intentions and behaviours among male
collegiate ice hockeylayers; thus, results may not be generalizable to female athletes,

other sporting populations, or other age groups. Additionally, Kroshus et alaf2015
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measured reporting intention with a single
sportwhileexpegrenci ng a headache that results fro
measure used to assess reporting intention does not allow researchers to determine
whetherathletesvoul d report a Oseverebd concussi on,
concussion that resulted inhet signs and/or symptoms. Further research is therefore
needed to examine tledficiency of TPB to explain and predictseasonmeporting
intentions and disclosure behaviauvore specifically, future research should (i) use a
longitudinal study desigrii) test the efficiency of TPB in the prediction of reporting
intentions and behaviours acregorting populationsagegroups and gender; and (iii)
use a more comprehensive measure to assess reporting intédutitionally, little is
known about th efficiency of the TPB in terms of its suitability for planning,
implementing, and evaluating educational interventitinss, further research is
warranted in this domain
1.1 The Current Study

1.1.1Research setting: the Gaelic Athletic Association.

Geelic football and hurling (or camogie for female athletes) are the national
sports of Ireland. Both Gaelic football and hurling are amateur sports, governed by the
Gaelic Athletic Association (GAA). These Gaelic sports are played by approximately
320,000 paying members, in 3,000 sports clubs throughout the cogn®6 Far r el |
Allwright, Kenny, Roddy, & Eldin, 2010; Roe, Blake, Gissane, & Collins, 2®Rid®,
Murphy, Gissane, & Blake, 20).85ames played include Gaelic football (both ladies
and me nidg&kagmogiehamd hlandball. For the purpose of this thesis, GAA or
Gaelic sports will refer strictly to | adie
camogie. Both Gaelic football and hurling/camogie involve games of up to 70 minutes,
played by two oppasg teams of 15 players. Gaelic football is played with a round ball,
and has been compared to the Australian Football League (AFL), while hurling is played
with a stick and ball, and shares similarities with both field hockey and lacrosse (Blake,
Sherry & Gissane, 2009). Participation in both Gaelic football and hurling ranges from
club level competition based primarily within county divisions, to elite iotemty
league championship competitions (Blateal, 2009). Although these sports retain

amateu status it is recognised that GAA athletes train and compete at the highest level,
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suggesting a professional attitude towards these sidatise(et al., 2009urphy;,
O6Mall ey, Gissane, & Bl ake, 2012).

These Gaelic sports are characterised by-hmtgmsity, highvelocity, multr
directional, and high physicabntact element®ue to these elements there is a
significant rate of injury among GAA athleteBlgke et al., 2009; Murphgt al, 2012;
O6Connor , Mc Caffrey, Whyt &),inclidng/SRCan, 2016 ;
(Sullivan, 2013 Sullivan, Thomas, & Molcho, 20)6Like other sportsthe under
reporting of SRC among GAA athletes is a common practice and an area of gconcern
thus, it is important to investigate factors that may influence-&RGrting behaviours
among this population of athletes. Previous research my colleagues and | conducted,
examined concussiemrelated knowledge, attitudes, and reporting behaviours among this
population and found that athletes and coaches lack a complete undegstdnd
concussive injury, including the signs and symptoms, mechanism of injury, and the
potential longterm health effects of repeated SRC and premature riyolay, all of
which may contribute to the undegporting of SRC among this population (Stah,
2013 Sullivan et al., 2013 This research also found that enefour GAA athletes ages
025 years have reportedly played in pract.i
symptoms, with males being significantly less likely to disclose symptoms and seek care
for a suspected SRC, compdrto femalegSullivan, 2013; Sullivan et al., 2013)his
finding is concerning as emerging evidence suggests that athletes who continue to play
with an SRC require twice as long to recover than athletes who are immediately
removed from playElbin et al, 2019; thus, highlighting the importance of timely
identification of SRC symptoms and immediate removal from play. Taken together,
these findings indicate the need for concussion education programmes to inform athletes
and coaches about the dangersasftimued play, which may ultimately increase
disclosure behaviours and reduce the potential negative outcomes of concussion among
this population of athletes.

1.1.2Study aims and objectives.

The overall aim of this research was to systematically deyvefggement, and
evaluate a theorgriven concussion education and awareness programme for secondary

schootlaged Gaelic Athletic Association (GAA) athletes.
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The specific objectives of this study were to:

1. Explore the sportelated concussion (SRC) infornmatal needs and desires of a
sample of GAA athletes and coaches;

2. Assess and describe current practices and policies in relation to SRC education,
management, and retuto-sport (RTS) guidelines among GAA clubs;

3. Examine high s cho-eltda @awedge tatiitldes, reppring SR C
intentions, and disclosure behaviours;

4. Explore the efficacy of the Theory of Planned Behaviour (TPB) in predicting
concussiorreporting intentions and disclosure behaviours in high school
athletes;

5. Develop, implement, anglvaluate a novel, theotyased concussion education
and awareness programme for high school athletes;

6. Determine the immediate and long term impact of the programme on the athletes
who participated in the programme when compared with athletes in a control
group; and

7. Examine the attitudes of athletes towards the programme.

1.2 The Link between this Study and Health Promotion

In the context of this study, the GAA teams can be seen as environments that can
be turned into supportive environments for SRC repgribtrategies to address the
action areas of creating supportive environments (e.g., create an environment in which
athletes feel empowered to make healthy choices and thus report concussion) and
developing personal skills (e.g., providing informatioryeation for health, and
enhancing life skills to promote understanding of concussion and to enable individuals
to understand the importance of concussion reporting and concussiseekireg
behaviours) were integrated into this health promotion progratmmeprove
concussiofreporting relevant cognitions among youth GAA athl@tdsopeso
subsequently improve their concussion reporting behaviours. The educational
programme developed, implemented, and evaluated as part of this research study also
utilized a health promotion framework to translate theory into effective health
promotion strategy. Furthermore, this programme was implemented with youth sports

teams in a school setting, a novel component of this research project. Schools and health
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promotingsports clubs provide an ideal setting for the adoption of health promotion
policies and practices and delivering health promotion programmes (Casey et al., 2009;
Casey, 2011; Donaldson & Finch, 2011). This research therefore contributes to the
literaturem O0settingsdé based health promoti on.
dissertation addresses several competencies of health promotion, including health
education needs assessment; programme planning; implementation and evaluation; and
health educationeeds, concerns, and resource communication (Barry, Allegrante,
Lamarre, Auld, & Taub, 2009 ational Commission for Health Education
Credentialing 2015).
1.3 Outline of Thesis Structure

This doctoral dissertation consists of five chapters. This thasisommence
with a review of the literature. Chapter Two provides a comprehensive overview of
contemporary knowledge and understanding of concussion, including the epidemiology,
signs and symptoms, assessment, management, and potentiasthéohgterm health
consequences. This chapter will also explore concussion among GAA athletes. It will
then examine concussion education programmes, to date, and their effectiveness. Next,
an overview of the Theory of Planned Behaviour (TPB) will be provided wetidby
i tsd appl i cabrepbriing lyehaviurs.c oncussi on

Following this, Chapter Three provides an overview of the methodology used in
this study.This chapter will present the research design employed in this study and the
rationale for its applicain. Subsequently, this chapter describes the sample and
sampling technique used during this study by providing an overview of participants and
participant selection. Following this, this chapter explains the measures and procedures
used to evaluate the mediate and shetermeffectivenessf this concussion
education programme, as well as the process of implementation. Next, an overview of
data analysis procedures used is presented, followed by an explanation of the ethical
considerations of this study.

The results from each phase of this study will be presented (Chapter Four). The
results from the needs assessment among coaches will be presented first followed by an
overview of the athletesd baseline data

demographic characteristics and SRfated knowledge, attitudes, reporting intentions,
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and disclosure behaviours. This will then be followed by the results of the evaluation of
the programme. These include the results regarding thetshmreffectivenessf the
programme on praated cognitignaamd tilesmplEnkeBtation of the
programme. Following this, the chapter will conclude with an outline of the utility of the
TPB in predicting concussion reporting intentions and disclosure behaviours.

The final chapter of this dissertation, Chapter Five, provides a summary of the
overall findings of each phase of the study presented in this dissertation; it then explores
the findings in the context of existing knowledgehe field, and identifies the
contribution of this research to the literature. Following this, the chapter presents the
implications of the findings for health promotion research, practice, and policy. Next,
the main strengths and limitations of this research are highlighted. Appsotach
address the limitations of this research will then be suggested. Finally, this chapter will

end with concluding remarks.
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CHAPTER TWO: LITERATURE REVIEW

CHAPTER TWO
LITERATURE REVIEW
2.11ntroduction

This chapter provides a comprehensive overview of contemporary knowledge
and unlerstanding of concussion, including the epidemiology, signs and symptoms,
assessment, management, and the potential simariongterm health consequenaais
SRC This chapter also explores the literature on concussiated knowledge,
attitudes, andlisclosure behaviours across sporting populations. Next, this chapter
explores concussion among GAA athletes, the population of interest in this study. This
is followed by an overview of concussion education programmes to date, as well as an
outline of thestrengths and limitations of these programmes. The role of theory in
prevention and behaviour change programmes will then be described, followed by a
description of Intervention Mapping (IM), a process for developing themy
evidencebased health edation programmegBartholomew, Parcel, & Kok, 1998)

Finally, this chapter concludavith an exploration of the role of theory in concussion
reporting behaviours.
2.2 Definition of Concussion

Before providing more detail about SRC it is important tovigk® a definition of
thisinjury. Themostvi dely accepted definition of con
i njury induced by biomechanical forceso (M
caused from a direct blow to the head, face, neck, or elsewh#re bady that results
in an impulsive force transmitted to the head. SRC typically results in a rapid onset of
shortlived impairment(s) of neurologic function that resolves spontaneously (McCrory
et al., 2017). In some cases, however, signs and symptaive @ver a number of
minutes to hours to days pesjury (McCrory et al., 2017).

The physical (e.g., headache, sensitivity to light, fatigue), cognitive (e.g., feeling
slowed down, difficulty concentrating), emotional (e.g., nervousness, sadnegs), slee
related symptoms (e.g. drowsiness, decrease in sleep) of concussion and their severity
vary from person to person and may, or may not, involve the loss of consciousness
(LOC) (McCrory et al., 2009McCrory et al., 201)f These postoncussive symptoms

are typically shorlived and resolve spontaneously within the first two weeks after
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injury; however, in a small percentage of cases (approximatelyp%) they may be
prolonged (Ma et al., 2012; McCrory et al., 2013; McCrory et al., 2017). It has been
noted, that in a majority of cases, concussion does not cause any visible changes or
damage to the brain on standard structural neuroimaging studies (e.g., CT of fMRI);
thus, is defined as a functional disturbaret@er than a structural brain injury (Halstea
& Walter, 2010;McCrory et al., 2009)Table 1 provides an overview of the major

features of concussion.

Table 1Overview of the Major Features of Concussion
Several common features that may be utilised in clinically defining the nature of a
concussie head injury include:

1 May be caused either by a direct blow to the head, face, neck or elsewhere on t
body with an impulsive force transmitted to the head,;

1 Typically results in the rapid onset of shtved impairment of neurological functior
that resolves spontaneously. However, in some cases, signs and symptoms evo
over a number of minutes to hours;

1 May result in neuropathological changes, but the acute clinical signs and sympt
largely reflect a functional disturbance rather than a struatjuay and, as such, no
abnormality is seen on standard structural neuroimaging studies; and,

1 Results in a range of clinical signs and symptoms that may or may not involve I
consciousness. Resolution of the clinical and cognitive features tydoiédws a
sequential course. However, in some cases symptoms may be prolonged.

Note.Adapted from McCrory et al., 2017; The clinical signs and symptoms of concu

cannot be explained by a drug, alcohol, and/or medication use, other injuries (such
cervical injuries, peripheral vestibular dysfunction, etc.) and/or other comorbidities (
psychological factors or coexisting medical conditions)

2.3 Epidemiology of Sportrelated Concussion

2.3.1 Prevalence.

Each year, it is estimated that betweehtd 1.9 million sportand recreation
related concussions occur in US children aQed 8  yBeyarresal., 2016). These
statistics, however, are most likely an underestimatfd®RCdue to the poor disclosure
of t hi s ¢ hndthellack df svidespyeadrinyury surveillance system,
especially in youth sports (Halste&dValter, 2010) Nonethelessbased on these
statistics, the Centres for Disease Control (CDC) concluded that SRC has reached

epidemic proportionfMararet al, 2012).
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2.3.2Detaminants of sport-related concussion

2.3.2.1 Biologicaldeterminants

2.3.2.1.1 Sex/gender

Empirical evidence suggests that in gercmnparable sports (e.g., soccer and
basketball), female athletes are at greater risk for concussion, report a gtahter t
number ofsymptoms, take longer to recover (on average seven days longer) and have
worse overall outcomes than male athletes (Broshek, 2005; Collins et al., 2014;
Colvin et al., 2009; Covassin & Elbin, 2011; Farace & Alves, 2000; Gd<séks,
Collins, Dick, & Comstock, 200006 Connor et al, Forakeg Oolis,& Ros en
Comstock2014).However, the proportion of SRCs due to plaieplayer contact is
hi gher among mal es as compar €hesepgendef e mal es
differences have been observed in both secondary saged|(ages 148) and
collegiate athleteGages 182). Although the exact cause of these differences is
unknown, it has been postulated that these gender differences are due to hormonal
(BazarianZhu, Blyth, Borrino, & Zhong,2010; Daneshvar, Nowinski, McKee, &
Cantu, 2011) and/or biomechanical differences, such as differences in body mass, head
mass, or neck strength (Daneshetal, 2011).These differences, however, may stem
from gender differencein the disclosure of concussi@kbrahamsMc Fie, Patricios,
Posthumus, & September, 20T3vassin & Elbin, 2011; Nobl& Hesdorffer, 2013).

2.3.2.1.2 Age

Sportrelated concussion disproportionately affexttdd and adolescemthletes,
with a majoity of SRCs being sustained by athletes under 20 years of age (Noble &
Hesdorffer, 2013). SRCs represent an estimated 8.9% of all injuries among secondary
schoolaged athletes (ages-18) and an estimated 5.8% of injuries among collegiate
athletes (ages8122) (Halstead Walter, 201Q Karlin, 2011). Research has found that
by the start of secondary school, 53% of student athletes report a history of concussion,
while 36% of collegiate athletes report a history of multiple concussions in their athletic
career (Covassin & Elbin, 2011; Dick, 2009; Karlin, 201Although there are
conflicting findings about which age group is at greatest risk for SRC, research has
consistently found that younger athletes (< 20 years old) demonstrate worse outcomes

following concussion and are at an increased risk of catastrophic injury if they continue

13



CHAPTER TWO: LITERATURE REVIEW

to playin a practice and/or competition while symptomatic from concusslohiigs,
Kontos, Reynolds, Murawski, & Fu, 2018lbin et al., 2016Kontos et al., 2013).
Possible @asons for this difference include thegwing neurocognitive development
that occurs throughout adolescence and that less force is needed to produce clinical
symptoms of concussion in children as compared to addtshos Lockhart, Myers, &
Linakis, 2AL0; Collins et al., 2014

2.3.2.2 Psychosocialeterminants

2.3.2.2.1 History of concussion.

Concussion rates are higher among athletes with a history of concussion as
compared to athletes without a history of concusgidmahams et al., 2013; Emeey
al., 2010; EmeryKang, Schneider, & Meeuwisse, 2@1LEmery et al., 2011b;
Schenider et al., 2013%tudies investigating the risk of concussion among American
football players with at least one concussion as compared to those without a history of
conassion found a threefold to sigld increased risk in sustaining a subsequent
concussion among those with a history of concusg\nahams et al., 2013; McCrea et
al., 2003; Zemper, 1994; Zemper, 2008 ditional researclsonducted by Kristman
and collagues (2008fpund that athletes participating in various sports (égtpall
(men only), field hockey (women only), basketball, ice hockey, lacrosse, rugby, soccer,
volleyball) with a history of at least one previous concussion were at a threefoldrgrea
risk of sustaining subsequent concussithran athletes without a history of concussion.
Furthermore, research has consistently demonstrated -aiedpgmse relationship
between the number of previously sustained concussions and the risk of future
corcussion(sfAbrahams et al., 2@l Fraa, Coughlan, Hart, & McCarthg014;
Guskiewicz et al., 2003; McCrory et al., 2008cCrory et al., 201}

2.3.2.2.2 Training versus match play.

Research has consistenfibpnd that athletes are more likely to tsiis a
concussion during a match than during a training session (Abrahams et &l K@0tbs
et al., 2013; Noble & Hesdorffer, 2018or example, one study conducted by Noble
and Hesdorffer (2013) found that youth American football players are 26riores
likely to sustain a concussion during a match as compared to a training sessions, which

demonstrates that SRCs occuaatibstantifly higher rate during matchesan during
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training sessions. One possible reason for this difference is the incrissaithigh
impact collisions during matches as compared taitrgisessions (Abrahams et al.,
2013).

2.3.2.2.3 Sport(s) played.

The prevalence and mechanism of concussion has also been found to differ
significantly by sport(s) played, with the more tawt involved in the sport the higher
the concussion injury rate (Abrahams et al., 2013). Evidence suggests that the rate of
concussion is highest in American football (at both the secondary school and collegiate
leveDf ol | owed by b o ypcoes, icd haokay,asddasketball (Bakhas ét s
al., 2010; Noble & Hesdorffer, 2013; 0O06Con
level, research has found that American football players comprise up to 55% of all SRCs
(Noble & Hesdorffer, 2013). Addii n a | research has found t hat
the highest proportion of players affected
estimated 14% of all players affected, each year (Noble & Hesdorffer, 2013).
Additionally, Noble and Hesdorffer (2018)und that 1 in every 1000 Usildren ages
8-13, and 3 in every 1000S children ages 149 visited the Emergency Department
(A&E) for a SRC sustained during American football, basketball, soccer, baseball,
and/or ice hockey (the top five most popularasriged sports in the US).

As mentioned above, the mechanism of concussion also varies by sport(s)
played. Concussion resulting from playjesplayer contact occurs most often in sports
such as American football, soccer, basketball and cheerleading.-Riasyeface
injuries are also common in soccer, football and basketball whereas-fgagmripment
contact or playeto-playingfield contact are encountered predominately in baseball,
field hockey, lacrosse, soccer, and volleyball (Noble & Hesdorffdi3@Ithough the
mechanism of concussion varies by sport, it is important to note that an overwhelming
majority of SRCs occur in high contact and collision sports.

2.3.3Summary.

The exact aetiology of concussion is unknown. Risk factors determinirag init
concussion, recovery periods, recurrence, andierrg outcomes remain poorly
understood and warrant further research exploring the influence of age, sex, genetics,

and athletic factors on concussion risk (Abrahams et al3; Zgwart, Gilliland &
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Fraser, 2014). What is known, however, is that SRC are predictable and their prevention
should be targeted based on epidemiologic and environmental research findings (Stewart

et al, 2014). In sum, it is only through a complete understanding of concussion
occurrence, itsd causes, and who is at ris
and that targeted interventions to prevent concussion can be designed and implemented
(Abrahams et al., 2] Stewartet al, 2014). Table 2 summarises the intrinsic and

extrinsic risk factors foBRC

Table 2Summary of thé_evel ofCertainty ofConcussiorRisk Factors
Level of certainty

High Moderate Low

Previous concussion Sex

Match versugpractice Age
Genetics
Behaviour

Match period
Mechanisms oinjury
Playing position
Playing level
Protective equipment
Body checking
Environment
Anthropometry
Fitness

Weather season
Performance
Preseason symptoms
Exposure

Injury location
Disability

Note.Adapted from Abrahamst al., 2013

2.4 Signs and Symptoms of Acute Concussion

The signs and symptoms of concussion, their severity, and duration depend on a
wide array of factors related to the injury (e.g., severity and location), the athlete (e.g.,
history of concussion,rpmorbid factors and possibly genetics), and the environment
(e.g., school, family, social relationships) (Kirkwood, Yeats & Wilson, 2006; Karlin,

2011). The signs and symptoms of concussion have been grouped into four categories:
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(i) physical signs (e.gloss of consciousnedseadachg (ii) cognitive symptoms (e.qg.,
difficulty concentrating, mental fogginessii) emotional symptoms (e.g., nervousness,
sadness) an(v) sleep disturbances (e.g., drowsiness, sleeping more than usual). A
comprehensive list of the signs and symptoms of concusaiobe found below in

Table 3.

Table 3Signsand Symptoms oAcute Concussion

Category Signs and Symptoms
Physical Signs Headache
Loss of consciousness*
Nausea
Vomiting

Balance problems
Visual problems
Fatigue
Sensitivity to light
Sensitivity to noise
Feeling dazed
Being stunned
Cognitive Symptms Feeling slowed down
Difficulty concentrating
Confusion about recent events
Answering questions slowly
Repeats questions
Retrograde amnesia (before the event)*
Anterograde amnesia (after the event)*
Mental fogginess*

Emotional Symptoms Irritability

Sadress

Nervousness

Being more emotional than usual
Sleep Disturbances Drowsiness

Sleeping more than usual
Sleeping less than usual
Difficulty falling asleep

Note.*May signify a more serious injury, warranting further imaging and intervention;
Adapted from Halsteadl Walter, 2010; Karlin, 2011.

On average, 3.61 symptoms are reported per concussion (Geasise&1007).
The most frequently reported symptom of contursss headache followed by dizziness,

difficulty concentrating, and confusion/disorientation (Cas@ellins, Mcllvain, &
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Comstock2011; Gessel et al. 2007; Halste&sadlvalter, 2010). Loss of consciousness
(LOC), once considered the hallmark for thegti@sis of concussion, has been found to
occur in less than 10% of concussions (Castile et al., 2011; Gessel et al. 2007; Halstead
& Walter, 2010). Further research is needed to determine whether or not LOC is an
indicator of concussion severity and proteatrecovery.

The signs and symptoms of concussion are often subtle, subjective, vary in
severity from person to person, and are often not immediately apparent (Kroshus et al.,
2014). For most athletes, impairments resulting from concussion last anyiub@re
few days to weeks; however, in-16% of cases, symptoms may last several months or
more than a year (Manas€m®hick & Shapley, 2014; Wiebe, Comstp&kNance,

2011). Data consistently show a positive association between the number of symptoms
expaienced and symptom resolution time (Castile et al., 2011; Thomas et al., 2018). It
has also been recognised that the length of time from injury occurrence until symptom
resolution is more important clinically than the type of symptoms experienced (&iebe

al.,2011). Table 4 provides an overview of the stages of concussive injury.
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Table 4 Stages of Concussive Injury

Acute Concussion PCS Prolonged Concussion CTE
Syndrome
Symptom < 2 weeks O 6 we dnjuy >6months Latency period
Duration
Physical Headache Selflimited Lower concussion
Dizziness threshold
Hearing loss
Balance difficulty
Insomnia, nausea and/or
vomiting
Diminished athletic
performance
Cognitive Loss of shoHterm memory Diminished work or schoo
Difficulty with concentration performance
Decreased attention
Diminished work or school
performance
Emotional Irritability, anger, fear and/o Irritability, anger, fear and/or
mood swings mood swings
Personality disturbances
Depression
Alcohol and/or substance
abuse
Suicide attempt or
completion
Sleep Difficulty falling asleep

Disturbance

Sleeping more than usual
Drowsiness

Note.CTE= Chronic Traumatic Encephalopathy; PCS= f8xstcussion Syndrome; Adapted from Ma etz012.
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2.5 Assessment of Concussion

2.5.1Initial assessmenton the pitch.

An essential component of the assessment and diagnosis of concussion is side
line evaluation of cognitive function (McCrory et al., 2017). As indicated in the Berlin
Concussion @ttement (2017), initial sidkne evaluation should include an inquiry into
the athletebds symptoms, a neurol ogical exa
cognitive function using one of several available dide assessment tools (e.g.,

Standardied Assessment of Concussion (SAC), Sport Concussion Assessment Tool 5
(SCATDS)) (Halstea& Walter,2010; McCrory et al., 2009; McCrory et al., 2017). The
sidel i ne evaluation should also include a br
orientation and short and loatgrm memory (Maddocks, Dicker & Saling, 1995;

McCrory et al., 2009). If a concussion is suspected, the athlete should be removed from
play and should not be allowed to return to play on the day of injury. The athlete should
continue tdoe monitored for several hours after the injury to evaluate for any
deterioration of his/her condition (McCrory et al., 2009; McCrory et al., 2017). Referral
to the A&E is warranted if signs and symptoms suggest a more severe brain injury (e.g.,
an athle¢ experiences repeated vomiting, severe or progressively worsening headache,
seizure activity, unsteady gait or slurred speech, weakness or numbness in the
extremities, unusual behaviour and/or an altered mental status) (H&lStéalder,

2010; Littleton& Guskiewicz, 2013; McCrory et al., 2009; McCrory et al., 2017).

These siddine measures of symptoms, mental status, and balance are crucial as
they not only help identify athletes with a concussion, they also allow the recovery of
athletes to be trackeover time. It is important to acknowledge, however, that the onset
of concussion symptoms may be delayed several hours or days following the injury,
especially among paediatric athletes (Buzzini & Guskiewicz, 2006; McCrory et al.,

2009); thus, not all eussions will be detected during this initiatogld assessment.
The detection and diagnosis of concussion

reluctance to disclose symptoms to a supervising adult and/or medical professional.

2C



CHAPTER TWO: LITERATURE REVIEW

2.5.2Evaluation in the A&E or office by medical personnel

As mentioned above, athletes with a suspected concussion may be referred to the
A&E if they experience any symptoms that may signify a more serious injury such as
LOC and/or amnesia and/or severe or prolongedgptyms. In the A&E, athletes will
undergo a medical assessment, which includes a comprehensive medical history (e.qg.,
level of consciousness, presence or absence of amnesia) and a neurological exam (e.g.,
thorough assessment of mental status, cognitivaimog, sleep/wake disturbance,
ocular function, vestibular function, gait and balance). Physicians will also determine
the athleteds clinical status (e.g., has t
time of injury) and whether neuroimagingrégjuired to rule out a more severe brain
injury (e.g., structural abnormality) (McCrory et al., 2009; McCrory et al., 2017). This
may involve seeking additional information from parents, coaches, teammates, and/or
eyewitnesses to the injury, especiallyhié athlete experienced retrograde and/or-post
traumatic amnesia (McCrory et al., 2017).

2.5.2.1 Clinical methods for evaluation of SRC.

Over the past decade, major progress has been observed in clinical methods to
evaluate SRC and determine the natuistbiny of clinical recovery poshjury
(McCrory et al., 2017)Currently, the three major diagnostic tools used by medical
personnel to evaluate and diagnosis concussion are: (i) neuropsychological (NP) testing,
(ii) objective balance assessment, andl i@uroimaging

2.5.2.1.1Neuropsychological testing

Neuropsychological (NP) testing has bee
concussion assessment and management (Aubry et al., 2002; Johnson, Kegel, & Collins,
2011; McCrory et al., 2005; McCrory et al., 2)0NP testing has been found to
increase diagnostic accuracy of concussion when used in conjunction witbpseted
symptom scales. It is viewed as a valuable indicator of concussion seVarity (
Kampen, Lovell, Pardini, Collins & Fu, 2006). NP tegtia also commonly used when
deciding when an athlete should rettwrsport (RTS) after concussion as
neurocognitive deficits are often found pagury, even after all other signs and
symptoms have resolved (Karlin, 2011; Littleton & Guskiewicz, 2013).

NP tests are used to evaluate mental status and the immediate neurocognitive

21



CHAPTER TWO: LITERATURE REVIEW

effects of concussion, if any, such as changes in-shont or working memory
(Littleton & Guskiewicz, 2013). For example, computerised concussion assessments that
include a symtom checklist, a verbal and visual memory component, and various
measures of attention, concentration, and reaction time may be used in the clinical
setting to evaluate an athlete for concussion (Littl&dauskiewicz, 2013). However,
despite the recogsed importance of neurocognitive assessment in the evaluation of
concussion, NP testing should not be used as the sole basis of concussion management
and RTS decisions. Rather, NP testing should be used in conjunction witimside
clinical measures, syrngm assessment tools, and balance assessments, to most
effectively and efficiently evaluate and manage concussive injury (Littleton &
Guskiewicz, 2013).

2.5.2.1.20Dbjectivebalanceassessment

Postural stability has been shown to be adversely impaistatpocussion
(Littleton & Guskiewicz, 2013; Rosenbaum, 2007). Balance testingimasy,
therefore provides a useful tool for objectively assessing the motor domain of
neurological functioning, particularly when symptoms or signs of concussion indicate
balance component (Cavanaugh et al., 2005; Cavanaugh et al., 2006; Fox et al., 2008;
Guskiewicz, 2001; Guskiewicz, 2003; Guskiewicz, Ross & Marshall, 2001). One test
commonly used by clinicians to evaluate balance-pjsty is the Balance Error
Scorirg System (BESS) (Bell, Guskiewicz, Clark, & Padua, 2011). The BESS has been
found to be a reliable and valid measure to detect balance deficits in patients with
concussion (Bell et al., 201,9nd thereforgs often used as an effective tool for the
evalwation of postural stability after a SRC (Valovich, Perrin, & Gansneder, 2003).

2.5.2.1.3Neuroimaging

Since concussions are a functional injury rather than a structural injury, standard
neuroimaging, such as CT scans, generally do not show abnornisigsjury
(Karlin, 2011; Littleton & Guskiewicz, 2013; Ma et al., 2012; McCrory et al., 2009).
Nonetheless, it is recommended that neuroimaging should be employed whenever a
more serious brain injury is suspected (McCrory et al., 2009). Other imagutaities
(e.g., fMRI),however, have been found to demonstrate activation patterns that correlate

with postconcussive symptoms, symptom severity, and speed of recovetiynjpogt
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(Chen et al., 2004; Chen et al., 2007; McCrory et al., 2017; Ptito, Clehston,
2007).
2.6 Concussion Management

There is a lack of consensus among physicians and certified athletic trainers on
how to treat concussion, despite widely available published guidelines (Covassin, Elbin
& Stiller-Ostrowski, 2009; McCroryDavis, & Makdissi,2005; McCrory et al., 2017;
Pleacher & Dexter, 2006). As all SRCs involve patient specific symptoms and course of
symptom resolution, an individualised approach to concussion management has been
found to be most appropriate (Halsté&atlvalter, 2010; Littleton & Guskiewicz, 2013).

The goal of concussion management is to hasten recovery arethfpr@urrenceoy
ensuring that the athlete is aware of, and avoids, activities and situations that may
impede recovery (Halste#&Walter, 2010; Littletan & Guskiewicz, 2013).

The mainstay of concussion management is rest until the athlete becomes
symptomfree; thus, it is important to stress to athletes the importance of both physical
(e.g., time out from physical activities until they are asymptomatiesd) and cognitive
rest (e.g., temporary leave of absence from school) after concussion (Gomez &
Hergenroeder, 2013; Halste&dNalter, 2010; McCrory et al., 2017). The basis for
recommending rest pesbncussion is that it may minimise discomfort dgrihe acute
posti nj ury phas einjyydkyalledatng symptoms and/or that rest may
promote recovery by minimising brain energy demands following concussion (McCrory
et al., 2017). There is insufficient evidence, however, that prescribmplete
cognitive and physical rest achieves these objectives; thus, after a brief period of rest
during the acute postjury phase, athletes can be encouraged to become gradually and
progressively more active while staying below their cognitive and pdiysyenptor
exacerbation thresholds (i.e., activity level should not bring on or worsen their
symptoms) (McCrory et al., 2017). Further investigation is needed to determine the
optimal amount and duration of rest pogury.

2.6.1 Concussion managementihe child and adolescent athlete.

The management of concussion in paediatric populations requires special
paradigms suitable for the developing child (McCrory et al., 2017). Recently, the

American Academy of Neurology (AAN) recommended a more conseevapiproach
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for the management of concussion among children and adolescentl8geshrs
(Gomez & Hergenroeder, 2013). These new guidelines highlighutidér no
circumstancesshould achild or adolescerdthlete with a concussion returngportthe
same day they sustained their injury, regardless of how mild or brief theit@ysare.
In addition, these guidelines state that paediatric athletes should never be allowed to
return to play in a training session or match while symptomatic from concussion
(Gomez & Hergenroeder, 2013). These guidelines suggest the use of standardised
assessment tools (e.g., SAC, SCAT5) to assist medical professionals in tracking
paediatric athletesd concussion symptoms
recommend that young athletes complete the rétusport protocol, which will be
described in dail in Section2.7.1 (pg25), in no less than one week and that
conservative management may take up to two weeks (Gomez & Hergenroeder, 2013). It
is also noted that paediatric athletes should not reétusport until they have
successfully returned taisool (McCrory et al., 2017). Overall, these guidelines suggest
that the management of concussion should be highly individualised, take into account
multiple factors, and place greater emphasis on clinician judgment and less on the
grading of concussion @nez & Hergenroeder, 2013).
2.7Recovery from Concussion

Accordingto the Berlin Concussion Consensus Statement (2017), clinical
recovery is defined functionally as a return to normal activities such as school, work,
and sport, poshjury, whereas operainally, recovery encompasses a resolution of
symptoms and a return to clinically normal balance and cognitiveidanag (McCrory
et al., 2017)For most athletes, symptoms resolve within two weeks after injury

(McCrory et al., 2017). However, variousndegraphic and injury characteristics

a

(commonly referred to as 6émodi fyingé facto

and protracted recovery (McCrory et al., 2017) (Balele 5).
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Table 5Modifiers of Concussion

Factor
Symptoms

Signs
Sequel

Temporal

Threshold

Age

Comorbidity

Medication
Behaviour

Sport

Modifier
Number,duration (>10 days), severity

Prolonged loss of consciousness (>1 minute), amnesia, dizziness
Concussive convulsions

Frequency€.g, repeated concussions over time), Timiag( injuries
close together in time)

Repeated concussions occurring with progressively less force, or sl
recovery with each subsequent concussion

Children and adolescent populations <18 years old

Migraines, depression, attention deficit hyperactivity disorder pre
morbidity (ADHD), learning disorders, sleep disorders, mental healt
disorders

Psychoactive drugs and anticoagulants
Dangerous style of play, improper biomechanics

High-risk activity, high level of sport, contact and collision sports

Note.Adapted from the Zurich GuidelinéslicCrory et al., 2013and Littleton & Guskiewicz,

2013

2.7.1 Returnto-sport guidelines.

The decision to return to sport is a very important decision, which should only be

made by a qualified medical protesnal. Athletes should only retuto-sport after they

complete a graduated, stepwise RTS protocol (outlined in Balghout the return of

any symptoms.
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Table 6 Graduate Returto-Sport (RTS) Strategy

Stage Aim Activity Goal of each step
1 Symptomlimited Daily activities that do not Gradual reintroduction of
activity provoke symptoms work/school activities
2 Light aerobic Walking or stationary cycling at Increase heart rate
exercise slow to medium pace. No
resistance training.
3 Sportspecific Running or skating drills. No  Add movement
exercise head impact activities.
4 Non-contact Harder training drills (e.g., Exercise, coordination and
training drills passing drills). May start increased thinking
progressive resistance training.
5 Full contat Following medical clearance, Restore confidence and asses
practice participate in normal training  functional skills by coaching
activities staff
6 Return to sport  Normal game play

Notes.Adapted from the Berlin Guidelines (McCrory et al., 2017)

1 Aninitial period of 2448 hours of both relative physical rest and cognitive rest is
recommended before beginning the RTS progression.

1 There should be at least 24 hours (or long) for each step of the progression. If any sy
worsen during exercise, the ke should go back to the previous step.

1 Resistance training should be added only in later stages (state 3 or 4 at the earliest).
symptoms are persistent (e.g., more thari4@ays is adults or more than one month in
children), the athlete should beferred to a healthcare professional who is an expert in-
management of concussion.

Prior to beginning the RTS protocol, athletes should be symptom free and have
returned to baseline on neurocognitive and balance assessments. Each step of this
protocol should generally take 24 hours. This allows for adequate time to monitor both
acute (during the activity) and delayed (within 24 hours after the activity) symptoms
(Ma et al., 2012; Littleton and Guskewicz, 2013). If at any stage of this protocol the
a hl et eds sy mphbuoasgmptoneaticuestperiodas regudred prior to
attempting the previous stage again. The progression through the protocol should take at
least five days before the athlete should be allowed to resume full participation in
training sessions and/or matches (Ma et al., 2012; McCrory et al., 2017). This
internationally accepted RTS protocol allows for an individualised approach to

concussion management, that permits concussions to be managed based on the
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presentation of the infy and the activity to which the athlete is trying to resume (Ma et
al., 2012; McCrory et al., 2017).

2.7.1.1 Returrto-sportguidelines for Gaeliggames.

The GAA, the largest sporting organisation in Ireland, formulated and adopted a
league wide policpn concussion managemeuitidelinesn 2013(updated in January
2018)(Gaelic Athletic Association, 20187 his policy was then later adopted by the
Ladies Gaelic Football Association and Camogie Association in the spring of 2016 with
agreed amendmentsrfiemale athletes. This policy explicitly states that any player with
a suspected concussion should be removed from play immediately and should in no
circumstances retusto-sport on the same day of injury. Players are then to be assessed
by a doctor or rgistered healthcare practitioner (e.g., hurse or physiotherapist) using
standard emergency management principles. If no healthcare practitioner is available at
the time of injury, which is often the case, the player is to be removed from training
and/or mé&h and is required to see a medical professional before being allowed to
returnto-play.

Similar to policies in place in the US, athletes must follow a medically
supervised, gradual stepwise approach to retaport (RTS) and must never return
to-spot while symptomatic from concussion. This policy highlights that the most
important aspect of concussion management is physical and cognitive rest until the
acute symptoms resolve and then a graded prageahexertion should be followed
prior to medicatlearance and retwto-sport. This position statement suggests that
athletes rest for a period of 24 to 48 hours gmstcussion, and mandates that athletes
Ol18years old rest for a minimum of 48 hour
training/matches for at least two weeks from when the injury was first diagréaetiq
Athletic Association2018).GamesPlayers are also required to obtain written medical
clearance from a doctor before returning to full contact training.

2.8 Potential Health Consequences of Concussion
It is important to discuss the potential letegm efects of concussion on the

health and welbeing of athletes, as they are cause for considerable concern (Halstead
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& Walter, 2010). Evidence on the lorigrm health consequences of concussion is
inconclusive, due to a lack of losftigrm prospective studies concussion, especially on
youth and secondary scheaded athletes (Halste&Walter, 2010). Research thus far
suggests that a single concussion has limited-teng health consequences, if any
(McClincy & Lovell, 2006). The health consequences ofirent concussion, however,
are becoming increasingly documented, suggesting a positive association between the
number of concussions and the likelihood of chronic and catastrophic outcomes (Castile
et al., 2011; Guskiewicet al, 2003;Halstead & Walter2010;Rosenbaum, 2007).
2.8.1Recurrent concussian.

The effects of multiple concussions on the brain appear to be cumulative
(Halstead & Walter, 2010). Epidemiological studies have identified an association
between repeated concussion andliééecognitve impairment (McCrory et al., 2009;
Guskiewiczet al, 2003). Ample evidence suggests that athletes with a history of
multiple concussions are more likely than athletes without a history of concussion to
have future concussive injuries (Castteal, 2011; Guskiewiczt al, 2003; Hastead &
Walter,2010). The increased risk of future injury, as well as slower recovery, may be
indicative of increased neuronal vulnerability following recurrent concussive injuries
(Guskiewiczet al, 2003).

Severe and regated concussions has also been found to result in significantly
worse cognitive outcomes (e.g., persistent cognitive impairment), acute and chronic
neuropsychiatric symptoms (e.g., Hife depression), and prolonged recovery (Noble
& Hesdorffer, 2013)For example, a study conducted by Eisenberg et al. (2013) found
that the recovery period doubled among athletes with a history of concussion as
compared to those without a history of concussion and was three times longer for those
who sustained a concussiwithin the past year when compared to athletes with no
history of concussion (Noble & Hesdorffer, 2013). Additional research has found that
athletes with two or more concussions performed worse on NP testing and demonstrated
significantly lower Grade Pot Averages when compared with their peers without a

history of concussion (Moser, Schatz & Jordan, 2005).
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2.8.2Postconcussionsyndrome.
Postconcussion syndrome (PCS) is a disabling condition characterised by
symptoms and difficulties that persist manan three months pesbncussion (Eded
& Sullivan, 2012; McCrory et al., 2017). A clear definition for PCS does not exist,
however, the most accepted definition of PCS is:
drhe persistence of cognitive, physical, or emotional symptoms of a concussion
for a time frame longer than normally would be expected. In athletes with PCS, a
diagnosis of PCS can be considered far sooner thanrtten®h time frame
suggested for mTRielated PCS. Symptoms persisting anywhere from one to
six weeks have been suggashas thresholds for making the diagnosis of sports
related PCS6 (Jotwadi & Harmon, 2010,
PCS symptoms that last more than a year, although rare, are considered
permanent (Manas@ohick & Shapley, 2014)he presentation of PCS symptoms
varies fom person to person based on a number of factors, including age and gender.
This nonspecificity of symptoms causes a major diagnostic challenge for clinicians
(Edmed & Sullivan, 2012). Research has found PCS to be associated with anxiety,
stress, and imanents in memory and attention span (Garden & Sullivan, 2010;
Iverson& Lange, 2003; Iverson, 2006; Suhr & Gunstad, 2002). These impairments have
also been found to negatively impact academic performance among-agiedol
children (Edmed& Sullivan, 2012Halsted& Walter, 2010; Manass€ohick &
Shapley, 2014), which is further exacerbated by the fact that children and adolescents
take longer to recover from concussion than adults.
2.8.3Mental health.
Mental health issues and changes in emotional st&te as depression and
anxiety have been reported as potential staortl longterm consequences of
concussion (Edmed & Sullivan, 2012; Guskiewicz et al., 2BG8nwaring et al., 2004;
Mainwaring, Hutchinson, Bisschop, Comper & Richards, 2010). Reseasdoind
that concussed athletes often report acutely elevated levels of depression, confusion,

fatigue, anger, overall mood disturbances, and reduced vigour following concussion,
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regardless of the severity of the injury (Hutchison, Mainwaring, CompénaRis &
Bisschop, 2009; Kreutzer, Seel & Gourley, 2001; Mainwaring et al., 2004; Lyketsos,
Lopez, Jones, Fitzpatrick, Breitner & DeKosky, 2002). It has been noted that patients
with pre-existing mental health conditions, learning disabilities, and cogrul@lays

exhibit similar signs and symptoms prior to concussion, which can increase the
challenge of diagnosing and managing concussion within this population (Hastead
Walter,2010). Postoncussion assessment of mental health is also important, because
concussion may result in depression, in part from the injury itself and in part from the
prolonged time away from sports, difficulties in school, and sleep disturbances
associated with concussion (Halsté&awalter, 2010).

2.8.4Chronic traumatic encephabpathy.

Chronic Traumatic Encephalopathy (CTE) is a neurodegenerative disease found
in athletes (and others) with a history of repeated brain injury, including both
symptomatic and asymptomatic concussion (Kroshus et al.p2BcKee et al., 2009).
Thesechanges in the brain can begin months, years, or even decades after the last brain
trauma or end of an athletebds athletic car
mood, and behaviour. More specifically, CTE is associated with memory loss,
confusion impaired judgment, impulsivity and control problems, aggression, depression
and ultimatelyresults in progressive dementka@shus et al., 201} McKee et al.,
2009).To date, CTE has been observed in retired boxers, hockey, and American football
playes, as well as in other athletes with a history of repeated brain injury (Guskiewicz
et al., 2005; McKee et al., 2009; Nandoe, Scheltens & Eikelenboom, 2002; Stern, 1991,
Omalu et al., 2005; Omalu et al., 2006).

2.8.5Secondimpact syndrome.

Second Impacdyndrome (SIS) is a potential catastrophic consequence of
repeated concussion (McCrory et al., 2013). SIS occurs when an athlete returns to
practice or play prematurely pesbncussion and sustains a second concussion while
still symptomatic and recovegdrfrom the initial concussion (Cantu, 1998; Manasse
Cohick & Shapley, 2014; McCrory et al., 2013; Kroshus et al., @0T4is may cause
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catastrophic swelling of the brain and although rare, may result in death (Cantu, 1998;
ManasseCohick & Shapley, 2014cCrory et al., 2013). Concussion education among
youth athletes, coaches, and parents may dramatically reduce the risk of SIS among
athletes (Manas€ohick& Shapley, 2014) by informing knowledge users of the
potential dangers of continued play whilerggtomatic from concussion and ultimately
reducing the number of athletes who return to pl@maturelypostconcussion.
2.9 Knowledge, Attitudes, and Disclosure Behaviours
2.9.1Knowledgeand attitudes.
Empirical evidence suggests that coaditasimette Malia, & McQuiggan,
2007; McLeod, Schwartz, & Bay, 2007; Mr azi
Onate, Van Lunen, & Peterson, 200%hite et al., 201Band athletesGournoyer &
Tripp, 2014; Cusimano et al., 200Fzdor& Gunstad 2015 Kaut et al., P03; McLeod
et al, 2007 have an incomplete understandingohcussion, with few exceptions
Studess how t hat coachesd6 knowledge about conc
prevention techniques is deficie@dilmetteet al, 2007;King, Brughelli, Hume &
Gissane, 2014\cLeod et al. 2007; Mraziketal.,2 0 1 1 ; O 6 Btaln2009;h u e
White et al., 2018 Coaches often report that a player needs to lose consciousness for
concussion to occuK(ng et al., 201QMcLeod,et al, 2007) and that heagkar(e.g.,
helmets) can mininse the risk oconcussionRettersen, 2002; White et al., 2013
commonmi sconceptions. St ud ardsgeturio-sportadecisibne s 6 a't
revealthat approximately onm-four coaches would not remove a concussegepla
from the field ofplay (Covassin et al., 201Hollis, Stevenson, Mcintosh, Shores, &
Finch, 2012. Additional studies have found that eimefour coaches would let an
athlete return to the field of play while symptomatic from concus€longssin etla
2012 Hollis et al., 2012 These findingsire concerning as coaches often play a crucial
role in removing an athlete with a suspected concussion from the field of play
especially when medical professionals are not present.
Similarly, research has nsistently found that athletes lack knowledge about the

signs andymptomsmechanismand the potential health consequences of concussive
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injury (Baker, Devitt, Green, & McCarthy, 2013; Cournoyer & Tripp, 2014; Cusimano
et al., 2009; Fedor & Gunstad, 20Xaut et al., 2003; McLeo€t al, 2007) Research
demonstrates that the most correctly identified symptoms of concussion among high
schooland collegiatathletes are: headache, dizziness and confusion, whereas athletes
often fail to recognise nauseawvamiting, grogginess, difficulty eswentratingand
personality or behavioural changes as possible symptoms of cond@sionyer &
Tripp, 2014 Fedor& Gunstad, 201p

Additionally, studies have demonstrated that athletes lack knowledge about the
potertial health consequences of concussion and repeated conqigskenet al,
2013; Cournoyer & Tripp, 2014; Cusimano et al., 2009; Fedor & Gunstad, 2015; Kaut et
al., 2003; McLeockt al, 2007. Specifically, athletes often fail to identify the possible
consequences of inappropriate care after concussion, including the potential for early
onset dementia, Al zheimerds disease, and i
Evidence also suggests that many athletes indicate that you can ongogetisson by
a direct hit to the head,c@mmon misconceptiorCusimano et al., 2009; Rosenbaum &
Artnett, 2010. Lackof knowledge of concussion signs and symptoms, potential health
consequences, and mechan@mjury may lead to delayed reporting and carekssy,
causing athletes to continuegarticipae in training/games while symptomatic from
concussion, thereby prolonging symptoms and recdsigen et al., 2016; Asken et
al., 2018; Elbin et al., 2018 homas et al., 2018).

Previous research suggestattmany athletes have unfavourable attitudes
towards concussion and concussion safétyri€man et al., 2013; Registilihalik et
al., 2013a; Registevlihalik et al., 2013; Rosenbaum & Arnett, 2010prres et al.,
2013. Torreset al. (2013) found thaparoximately onan-four athletes would be
ounl i kelyd or o6very unlikelydé6 to report co
professional, in the future. This reseaatéo foundhat male athletes and those with a
history of concussion were less likelyathfemales and those without a history of
concussion to indicatidatthey would disclose/report future concussions (Torres et al.,

2013). This is supported by research conducted by Chrisman et al. (2013). Chrisman and
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colleagues (2013) fourthatwhencorfronted with scenarios involving concussion
symptoms, many athletes reported they would ettbatinue to play or would take a
brief break and then return to the field of play, despite the documented importance of
timely care seeking behaviouGHrismaret al., 2013 Miyashita et al.Z014) found
that athletes commonly believe that the importance of the game should have an impact
on returnto-sport decisions. Takdangether, this research demonstrates that a
significant number of athletes and coachesl milsconceptions about SRC and
unfavourable attitudes towards SRC reporting, which may lead to inappropriate
management of concussion and thereby to serious health conseqlieigcessearch
therefore demonstrates the need for better preventive andiedatatrategies
2.9.2Disclosurebehaviours
It is estimated that between 1.1 to 1.9 million spamd recreationalelated
concussionsoccinUS chi |l dren 018 years old, each vy
However, due to a variety of intrinsic and extrinsic motivations and factors, including
the culture of sport (Kroshus et al., 2015a; Kroshus et al., 2®REghsterMihalik et al.,
2013a; RegisteMihalik et al.,2013), not wanting to be removed from the game or
practice (especially during important games such as championship d&naesley et
al., 2012;,Chrisman et al., 2018elaney Lamfookon, Bloom, AlKashmiri, & Correa,
2015 Kerr et al., 2014Syeet al., 2008, fear that being diagnosed with a concussion
would affect their standing on their tea@afon et al., 201hrisman et al., 2013;
Davie & Bird, 2015; Daney et al., 208, Kaut et al., 2003VicCrea et al., 2004;
RegisterMihalik et al., 2013), not thinking the injury was serious enough to warrant
medical attention@hrisman et al., 201®avies & Bird, 2015Delaney et al., 2(&
McCrea et al., 200RegsterMihalik et al., 2018), and lack of knowledge about the
signs and symptoms of concussi@elaney et al., 201WcCrea et al., 2004many
concussions are neither recognised by athletes nor observed by coaches, parents, and/or
diagnosed by medical gessionals (McLeoet al, 2008; Fielcet al, 2003). As a
result, an estimatdaalf of all concussions go unreported and/or undetected (McCrea et

al., 2004; Llewellyret al, 2014; Meehaet al, 2013); thus grossly underestimating the
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rate of concussiom contact and collision sports (McCrea et al., 2004). This is
concerning as athletes who continue to play while symptomatic from concaossion
delay care seeking pestjury are at a heightened risk of cumulative or more serious
effects associated withsecond injuryAsken et al., 2016; Asken et al., 2018; Elbin et
al., 2016; Thomas et al., 2018

2.10 Concussion in Gaelic Games

2.10.1Selfreported concussionhistory and reporting practices

Acquired Brain Injury (ABI) Irelancand he Gaelic Players Asciation (GPA)
gathered information on concussion amads@elite male GAA players. This study
found that 540% of those surveyed said that they have sustained a concussion, of which
44.0% admitted sustaining more than one concussion in their athletiercanth a
majority of participants reporting that they have sustained between two to five
concussions in their athletic carg¢Blouse ofOireachtas2014) The top four symptoms
reported by participants with a history of concussion were (i) dizzingdseéidache,

(iif) blurred vision, and (iv) confusiorHouse ofOireachtas2014.

Additionally, results of this study found that approximately one in four
participants reported that they continued to play while experiencing symptoms of
concussion, of with approximately half reported that they did not remember the
remainder of the game. Finally, of players surveyed with a history of concussien, one
in-two admitted that they returned to plasematurelypostinjury (27.0% returneeto-
play less than 24 hosapostinjury; 56.0% returneekto-play one to seven days post
injury; and 170% returneeto-play seven to 14 days pesjury) (House ofOireachtas
2014)

2.10.2Knowledge, attitudes, and disclosurebehaviours

2.10.2.1 Players

Previous researatvaluaedGAA at hl et esd6 knowl edge abo
towards SRC, as well as their retdoasport practice¢Sullivan, 2013) The study
reportedthat GAA athletes possess general knowledge about concussion, but lack

knowledge about some of the signs and symgtanechanism, and the potential short
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and longterm health consequences of timgiry (see Table 7)This study found that
athletes had moderately safe attitudes towards concussion and concussion reporting.
Some participants, however, indicated thas ibkay if an athlete continues to play in an
important match (e.g., championship match) while symptomatic from concussion
(Sullivan, 2013). Participants also revealed several discrepancies in perceived subjective
norms/normative beliefs such that many eiés reported that their teammates would
want them to continue playing with symptoms of concussion, which was often not the
case (Sullivan, 2013).

Table 7CommonMisconceptions about Concussion among GAA Athletes166)

Question % Correct, n
There s rarely a risk to longerm health and welbeing from multiple 77.4 (82)
concussions. (false)

People who have had one concussion are more likely to have another 65.1 (69)
concussion. (true)

After 10 days, symptoms of a concussion are usually complgely. (true) 59.4 (63)
A concussion can only occur if there is a direct hit to the head. (false) 39.6 (42)
After a concussion occurs, brain imaging (e.g., CAT scan, MRy xetc.) 20.8 (22)

typically shows physical damage (e.g., bruise, blood clot) to the. l{faise)

In addition,Sullivan (2013 foundthat approximately onm-four GAA athletes
ages 025 years reported having played in
symptoms of a possible concussion. This study also revealed tlest ([@%.7%) were
significantly more likely to compete in training or during a match while experiencing
concussion symptoms as compared to females (15.7%). These statistics suggest that
there is a gap between the existing RTS guidelines and the prad®d& @mongst
GAA athletesOverall, the results of this study confirmed that additional education
regarding concussion and concussion safety may be warranted among this population.

2.10.2.2 Coaches.

Sullivan (2013 | s o exami ned -epoAedkoowledgabaitd s el f
and attitudes towards concussiandfound that many coaches could correctly identify

the most common signs and symptoms of concussion (e.g., headache, difficulty
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remembering things, dizziness), fogtt hadl di
6feeling slowed downdé as symptoms of <concu
misconceptions coaches have about the risk factors, assessment, and mechanism of
concussiongee Table 8). These resudtgygest that coaches have a basic uratalsig

of concussion, but may lack a complete understanding of this injury, which may inhibit

their ability to recognise concussion among their athletes, and in turn may inhibit their

ability to manage this injury appropriatefullivan (2013) o foundthat many

coaches had favourable attitudes towards concussion and concussion safety, however,
many coaches failed to acknowledge their role in the identification of concussion among

their athletes, especially when medical professionals are not preseatt,isvbften the

case at grassroots, GAA trainings/matches. This suggests that coaches need to be

reminded of the important role they play in concussion identification and recognition,

and the importance of immediately removing athletes from play if treegtaawing any

signs and/or symptoms of concussion.

Table 8 Common Misconceptions about Concussion among GAA Coachle81{h

Question % Correct, n
Concussions can sometimes lead to emotional disruptions. (true) 78.4 (76)
A concussion can only occurthere is a direct hit to the head. (false) 74.2 (72)

After 10 days, symptoms of a concussion are usually completely gone. (trt  54.6 (53)

People who have had one concussion are more likely to have another 35.1 (34)
concussion. (true)
After a concussin occurs, brain imaging (e.g., CAT scan, MRIay, etc.) 28.9 (28)

typically shows physical damage (e.g., bruise, blood clot) to the brain. (fals

2.10.3Summary.

Taken together, these results suggest that GAA athletes and coaches are largely
unawareof the common signs and symptoms of concussion and the potential
seriousness of continuing to play in contact or collision sports whikeriexging
symptoms of concussive injunpdditionally, results suggest that there is a gap between

the existing RT$rotocol and the practice of returnitmsport amongst GA athletes
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ages 025 Atglatea sheuld bd irdormed that prudent and safe management of
an initial concussion may prevent a more serious and/ealtéeing injury, which may
result in evermore time lost from athletics, school, and/or work. If an athlete is made
aware of the potential shednd longterm health consequences of concussion, they
may be more forthcoming with their symptoms (Bagley et al., 2012; Bramley et al.
2012; Delaney &dl., 205B). Therefore, these findings indicate the need for concussion
education programmes to inform athletes and coaches about the dangers of continued
play, which may ultimately increase disclosure behaviours among athletes and reduce
the potential nedgave outcomes of concussion among this population of athletes
(Delaney et al., 28 McCrea et al., 2004).
2.11 Concussion Education Programmes

One way to approach the undgeporting of SRC and to limit the negative
consequences of paediatric concusssahrough concussion education and awareness
programmes (Tator, 2012). Over the years various concussion education programmes
have been developed and implemented with key stakeholders in sport (e.g., athletes,
coaches, parents, clinicians) (Caron et24l15). The content and mode of delivery of
these programmes have varied greatly. Despite variations in programme content and
type, the primary function of these progr a
to recognise the signs and symptoms of assion, and to encourage honest and timely
symptom disclosure (Caron et al., 2015; Kroshus et al.,l#0$dich programmes are
increasingly being mandated for athletes across all competition levels and athletic
populations (Kroshus et al., 2d34romei etal., 2012). Howevetheir short and long
termimpactis not clear. In the section below, | will provide a brief overview of the most
widely accepted concussion education programitoegate. AppendiA provides a
detailed overview of theharacteristicand main findings from all studies evaluating the
effectivenessof concussion education programmes for adolescent and secondary school
aged athletes, to date.
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2.11.1Sports Legacy Institute Community Educatorsprogramme.

The Sports Legacy Instituteo@imunity Educators (SLICE) programme aims to
educate studerdthletes ages 9 to 18 about concussion recognition and response. This
programme features a@pecific interactive demonstrations, discussion, and case
studies of athletes and is delivered by rnabstudents and other heattlated
professionals (Bagley et al., 2012). Content includes the signs and symptoms, the
potential shortand longterm health consequences, and how to appropriately respond
and manage concussion (Bagley et al., 2012). Pwdsmms last between 40 to 60
minutes and include a variety of formats (e.g., PowerPoint slides, video segnerdas,
guestion and answer period). It is believed that by utilising these interactive approaches,
studentathletes will be morequippedo remgnise concussion signs and symptoms in
themselves and their teammates, and appropriately respond to this injury.

Bagley and colleagues (2012) conducted an evaluation of this programme to
assess i ts | mpa c trelabed knanietge.aripastd were giventhes s i o n
same standardised questionnaire pred posfpresentation. The results demonstrated
that the programme i melated knewdedge.tMore et es & con
specifically, results found si ckmwlédgec ant i
quiz scores between prand posfpresentation pass rate,.G% and 800% respectively.

This improvement was observed among both male and female participants within each
age group and across sport(s) played (Bagley et al., 2012). This evahighilghts the
need for and benefits of educational programmes to teach athletes about the
fundamentals of concussion recognition and management. Educational programmes,
like this programme, provide athletes with a significant public health benefit by
mitigating the negative health consequences of SRC and by promoting a more safety
conscious sports culture (Bagley et al., 2012).

2.11.2Centresf or Di s e a SHEAISJJR: tcanaugsidnsinyouth

sports. 6

Theinitiative of theCentres for Disease ContiolC D GHEADS UP.

Concussion in Youth Sportso provirdnges coac
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of free materials (e.g., videos, factsheets, informational magnets) on preventing,
recognising, and responding to concussion. An evaluation of theine®acogramme
found that educating coaches on the signs and symptoms of concussion can have a
positive impacbn attitudes, perceptions, and management of concussion such that
coaches were able to appropriately prevent, recognise, and respond to coraftession
utilising the rebPADSUBRESppoovamcme ©Eovaesiin
Samiento, 2012). Covassin, and colleagues (2012) found that youth sports coaches
reported being better able to identify athletes who may have sustained a concussion and
indicated that they learned something new about concussion, after reviewing the
AHEADS URD mat e 0% ant 500%( réspectively). After reviewing the CDC
materials, onén-two participants acknowledged that it is their responsibility as a coach
to eduate athletes about concussion and concussion safety. Additionally, after
reviewing the materials, thrdeurths of participants indicated that concussion in youth
sports is a serious or very serious problem. Participants reported that the factsheet and
informational magnet were the most useful resources, and that they would use these
resources as wel |l as the clipboard and par
highlighted that programmes that utilise a widage of materials are more appealiog
knowledge users (Covassin et al., 2011).
2113Centres for Di EADS YR coCussianimtogh 6 s O H
school.6
The CDC6s pr ogr ammeagefl athletes mcatsmletenr y s c hoo
evaluated (Manasg@ohick & Shapley, 2014). Athletes watchedwefminute version
of t he HEADEWPLCongussion in High School Sportaformation for
Coaches606 vi dzaminutePorverPantpeedentétign, amd a question and
answer period. This programme was then evaluated usingl@ndomised prpod
study design without a control group. The evaluation examined secondary-aghdol
football players ( = 160) concussiomelated knowledge and attitudes before and after
receiving the concussion education programme. Results revealed a statistically

signficant differences in concussione | at ed knowl edge scores su
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general knowledge about concussion including the causes and symptoms, management,
shortterm and longerm improved after receiving the programme. These results
therefore aggest that this programme may help youth American football players learn
the signs, symptoms, and potential negative effects of concussion (M&udssk &
Shapley, 2014).

2.114T hi nk Fi r s hobksey: nmbi® safety, more fun.d

Another widely acceptt concussion education progr a
6Smart Hockey: More Safety, More Fund prog
video, which can be widely distributed to coaches and parents in ice hockey leagues
across Canada. The video features messagmspirofessional ice hockey players whom
youth and adolescent athletes would immediately recognise and respect, as well as
messages from noted experts in the field of injury prevention (Cusietaip2014).
The video covered a wide range of concussebeted topics, including the mechanism
of concussion, ikgame tactics to reduce higisk manoeuvres and guidelines for
leaving and returning to sport (Cusimagtal.,2014). To examine the immediate and
shortterm (2months) effectiveness of this programiwn concussierelated
knowledge, attitudes, and behaviours, a clustadomised controlled trial was
employed. A total of 267 from two age divisions (10 year olds; 14 years olds) were
randomly assigned to either a video orvibeo group (Cusimanet al, 2014). The
results revealed a signi f i cralaigd knowgggeo v e men't
immediately following exposure to the video. These results were maintained at follow
up for the 14year old group, however, meassiod significance were nqirovided. For
the 10year old group, concussion knowledge scores decreased-atamtbs followup
(measursof signi ficance were not provided). N ¢
behaviours were found for either group (Cusimahal, 2014). Theseesults suggest
that a single viewing of an educational video, delivered by highly respected professional
athletes and experts, may improve concussiteted knowledge scores immediately

following the video, however these effects are transient.
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2.11.5Summary.

As evident from the findings presented aboveiandippendixA, most
programme evaluations, to date, have found
knowledge scores immediately after exposure to a concussion education programme
compared with theiown preprogramme concussion knowledge scores or a control
group(Bagley et al., 2012 ook et al., 2003; Cusimano et al., 2014; Mann&xssick
& Shapley, 2014; Miyashita et al., 201$pme programmes have also demonstrated
long-term improvements inhatl et e s 6 -relatad knoveesigélook et al., 2003;
Cusimano et al., 2014however, efforts to reduce the number of athletes who continue
to play while symptomatic from SRC have largely besffective Caron et al., 2005
Thus, current researchghilights the need for a differeapproach to education and
prevention that wo dudrndknawledne, atttueles,aandidisclodues 6 | o
behaviours concerning SRC.

One approach that has been identified in the literature as an effective tool to
improve theeffectivenes®f programmes, included those designed to change behaviour,
is to integrate theory, empirical findings frahe literature, and information collected
from the target population into programme desBartholomew et al., 199&ielen &

Sleet, 2003Michie, Johnston, Francis, Hardeman, & Eccles, 2008; Michie, Van Stralen,

& West, 201). Incorporating theories into injury prevention and behaviour change
programmes allows us to not only understand the causes of the problem, but also

embles us to identify mechanisms of change, determine the strengths and weaknesses of
the programme, and guides the development of future prevention programmes (Gielen

& Sleet, 2003). Current concussion education programmes, however, have failed to do
this. The study presented here therefore fills this critical gap in the literature by
systematically designing, implementing, and evaluating an evidandeheorydriven

concussion education programme $econdaryschool aged athletes.
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2.12 Intervention Mapping
2.12.1 Justification ofthe use of the Intervention MappingProtocol.

Precedent in the broader public health literaturggests that health promotion
programmes based on social and behavioural science theories are more effective than
programmesdcking a theoretical underpinninBgrtholomew et al., 1998
Bartholomew, Parcel, Kok, & Gottlieb, 2001; Eldredge, Markham, Ruiter, Kok, &
Parcel, 2016; Gielen & Sleet, 20@3lanz & Bishop, 2010Michie et al., 2008; Michie
et al., 2011; Rimer & Glanz, P8). However, the application of behaviour change
theories in programme design presents a real life challenge, as the gap between theory
and practice is rather difficult to bridge (Kok, Schaalma, Ruiter, Van Empelen, & Brug,
2009).Several models were cadered, but rejected, when selecting an appropriate
model to guide the development of this prevention programme. In this section, a brief
overview of the other models that were considered will be presented followed by the
rationale for the use of the IM@ocol in this study, as well as the strengths of this
theoretical framework. PRECEDE/PROCEED was considered as a potential model to
guide the needs assessment and problem analysis prior to the development of this
prevention programme. This model, whichmainly used for programmes delivered in
practice settings, provides a methoddpplying theories and concepts for planning and
evaluating healtpromotion and healthehaviour change programmes (Gielen,
McDonald, Gary, & Bone, 2008; Green & Kreuter, 89&reen & Kreuter, 2005; Kok
et al., 2004). Th@ RECEDEPROCEED model is not intended to predict or explain the
relationship among determinants and the outc@rae behaviourdf interest (Gielen,
McDonald, Gary, & Bone, 2008; Green & Kreuter, 1999;68r& Kreuter, 2005; Kok
et al., 2004). Limitations of this model are as follows: (i) heavily data driven, (ii)
requires significant time and resources, and (iii) does not emploagsavide detailed
information regardingntervention development (GieleMcDonald, Gary, & Bone,

2008; Green & Kreuter, 1999; Green & Kreuter, 2005; Kok et al., 2004)R€&heh,
Effectiveness, Adoption, Implementation, and MaintenanceARE) framework

provides a planning and evaluation model to translate research inticgoeawd to help
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programme planners improve the likelihood of programmes working inwaaéd

settings, and ultimately, increase blic health impact and improve population health

(Glasgow, Vogt, & Boles, 1999; Kok et al., 2004). Twerall goal of théRE-AIM
framework is to O0encourage decision makers
essential programme elementsluding external validity, that can improve the

i mpl ementation of effective and generali sa
Thismodel is limited by the fact that the nature of the relationships among the five

dimensions of the REAIM framework and how thework together or combini

influence overall public impact is unknoW@lasgow et al., 1999Additionally, this

model does ricconsider social, political, economic or environmental bar(@tasgow

et al., 1999; Kok et al., 2004¥hich are key for the sustainability lnéalth promotion

programme. Both of these frameworks, despite their limitations, have been used to

develop &ective health promotion interventions in various settings and across diverse
populations.

However, as Cullen et al. (1998) indicate, these models provide a limited
structure to develop interventions. Specifically, these models do not specify how to
idertify and understand the determinants of heedlated behaviour, create behavioural
and environmental change objectives targeting these determinants or how to select
theoretical methods and practical strategies to promote learning and behaviour change
(Cudllen et al., 1998). As identified by the literature, identifying the determinants of
behaviou(s) is anessential process that maximises the potential of behaviour and
environmental change programmes (Bartholomew et al., 1998; Cullen et al., 1998). IM
provides a detailed framework for the application of theory and data to programme
planning beyond the needs assessment phase that is based on an understanding of the
problem and an informed decision about intervention methods and strategies (Cullen et
al., 198). This enables researchers and programme planners to test the relationship
between the theoretical determinants and the behaviour of interest, identify how and if
the determinants are affected by the intervention, provide feedback on the

appropriatenessf the methods and strategies selected, and guide revisions to the
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intervention prior to the scaling up of the intervention tredranslationof the
interventionto other settings (Cullen et al., 1998).

Used correctly, the IM protocol may bridge the gapveen theory and practice
(Kok et al., 2004). More specifically, as outlined by Kok and colleagues (2004), the use
of IM guarantees that (i) each programme objective is evidamcketheorybased, (ii)
programme materials and activities are linked ath theory and have clearly
specified objectives, (iii) all important objectives are covered, (iv) the programme is
compatible with and meets the needs of the target population, and (v) diffusion issues
are anticipated throughout the process of prograngemelopment. However, due to the
iterative nature of the IM framework a description of the final intervention cannot be
given in advance, a limitation of this model. Nevertheless, this framework provides
health education and promotion programme planndisavstepoy-step and easy to use
guide to develop theorynd evidencéased health education programmes. Using the
process of IM to develop a theeignd evidencéased concussion education and
prevention programme will ensure the systematic incorparafitheory and evidence
from the literature into programme materials and activities which may subsequently
i mpr ov e a trépbrieng relesv@nt c8gRitidns and ultimately improve disclosure
behaviours.
2.12.2 Overview of Intervention Mapping

ThelM protocol (Bartholomewet al, 1998)is a comprehensive framework
commonlyused to develop theorand evidencédased health promotion progransne
ThelM protocol developetly Bartholomew and colleagues (1998itlinesspecific
steps and tools for the seliect of theoreticafoundations andnderpinninggor health
promotion programmes, for the application of theory, and for translation of théory in
actual programme materials and activities (Bartholoreeal, 1998; Kok et al., 206).
The IM processs canposed of fivdundamentasteps(illustrated in Figurdl): (i)
creating a matrix of proximal programme objectifresn performance objectives and
determinants of behaviour and environmental conditipnselecting theornbased

intervention methods armutactical strategies, (iii) designing and organising
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programmes, (iv) specifying adoption and implementation plans, and (v) generating
programmeevaluation plan (Bartholomeet al, 1998).Each step requires performance
of several specific tasks whichalgs to a product that provides the basis for the
subsequent steps (Bartholometial, 1998). The result of the IM process is an
interventoi eamnismagi ng of matrices and pl ans:s
development, implementation, and evalmaiBartholomewet al, 1998). It is important

to note thatM is aninteractive andterative process, allowing programme planners to
go back to earlier steps or forward, if needdus section will provide a detailed
overview of the IM framework, as Wes an overview of empirical findings which
support the use of the Theory of Planned Behaviour (TPB) to understand and explain
concussion reportingehavioursHowever,before providing more detail about the IM
framework it is important tolearly and igorously justify the choice of this framework

to guide the development of the educational programme presented in this dissertation.
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Evaluation

r 9

A J

Core Processes: Literature Review and Needs Assessment

e Conduct a needs assessment to create a logic model of the problem

¢ Describe the context for the intervention including the population,
setting, and community

s State programme goals

¥

Step 1: Proximal Programme Objectives

s State expected outcomes for behaviour

Specify performance objectives for behavioural outcomes
Select determinants of behavioural outcomes

Construct matrices of change objectives

Create a logic model of change

Step 2: Theory-based Methods and Practical Strategies

¢ Generate programme themes, components, scope, and sequence
e Choose theory- and evidence-based change methods

* Design practical application to deliver change methods

¥
Step 3: Programme Plan
+ Refine programme structure and organisation
e Prepare plan for programme materials
* Draft messages, materials, and protocols
e Pre-test, refined and produced materials

¥

Step 4: Adoption and Implementation of Plan

s Identify potential programme users

*  State outcomes and performance objectives for programime use
+ Construct matrices of change objectives for programme use

e Design implementation intervention

Step 5: Evaluation Plan

e  Write effect and process evaluation questions

* Develop indicators and measures for assessment
e Specify the evaluation design

e Complete the evaluation plan

Implementation I

Figure 1 Overview of the Intervention Mapping Protocol (Adapted from Barthelorat al., 1998)

2.12.3 Core processes for Intervention Mapping

Before the steps of the IM procem® explainedthe core processethe M
protocolwill be described. The core processes of the IM process are as f@i)lows
conduct an extensive search of the literature for empirical findings (i.e. what others have
found about the causes or solutions to a specific problem), (ii) eaesse theory
(i.e., identify theoretical constructs which relate to the behaviour of interest), and (iii)
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collect and use new data (i.e., identify gaps in the information obtained and gather
evidence to confirm whether the theoretical constructs sugigohypothesised
determinants and intervention methods) (Bartholoreeal1998). These core processes
areintended to access theory and evidence in interveatidrprogrammelanning {an
Oostrom et al., 2007).

2.12.3.1 Behaviour changehteory and conassion reporting behaviours.

Limited researclnas examined the application of behaviour change theory to the
field of sports injury preventio(Finch, 2011Kroshus et al., 2054 Verhagen, van
Stralen, & Van Mechelen, 20LEmpirical evidence, to datejggests that SRC
reporting intentions are associated with prospective reporting behaviours (Kroshus et al.,
2014 Kroshus et al., 20Hp and that attitudes and perceived subjective norms are
positively associated with concussimporting intentions amonggh school (Register
Mihalik et al., 2018) and collegiate athletes (Kroshus et al., 20¥&oshus et al.,
2015). Early researchhereforeprovidesqualitative and empiricaupport for the use
of theTPB as an appropriate framework to understand asian reporting behaviour
(Chrisman et al., 2013; Kroshus et al., 28 roshus et al., 20, RegisterMihalik et
al., 201®). The TPB has beesxtensively used to study a range of health related
behaviours (such asnoking cessation, eating behavioansd physical activity)&odin
& Kok, 1996 . Briefly, Ajzenbs TPB (refer to Tat
determined by Perceived Behavioutaintrol (PBC) and behavioural intentions. Within
TPB, behavioural intention is determined by attitudes,esative norms, and PBC
(Ajzen, 1991). TPB posits that a person is more likely to perform a behaviour as
behavioural intention increases (Ajzen, 1991).
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Table 9 The Theory of Planned Behaviour Constructs by Definition

Construct Definition

Attitude regarding the behaviour Overall evaluations about performing the
behaviour Thisevaluations based on two
expectations(i) the likely outcome of the
behaviour andii) whether the outcome woul
be rewarding.

Subjective norms This judgment reflects theerceived social
pressure from important referents to perforr
the behaviouor t he behavic
or appropriateness. This decision is based
oneds beliefs regar
the behaviour and o
with thoseopinions.

Perceived behavioural control T h e p eperseptiond about whether or r
an individual has the resources to perform i
behaviour (perceived ease or difficulty of
performing the behaviougndexpectatios of
success in performing the conteliated
behaviour.

Behavioural intentions The overall motivation to perform a behavic
where the stronger the intention to perform
the behaviour, the more likely the behaviou
will be performed.

Note.Adapted from Sarafino, 2007

In addition to the afrementioned constructhere are three basic assumptions
that underpirthe TPB Specifically,this theoryassumes thgt) human behaviour is
under the voluntary control of the individuél) people think about the consequences
and implications of theiactions before acting on a behaviour, @ingthat behaviour is
a function of attitudes towards a specific action (e.g., what will happen if | engage in
this behaviour and is this outcome desirable or undesirable?) and subjective norms
regarding thatetion (normative beliefs and motivation to comply) (Sarafino, 2007).
Research shows that this theory is most effective when the behavimaleishe
personb6és control; thus, researchers sugges
health promotion anihjury prevention interventions, includir@RCconcussion

prevention and educational programmes
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Over the years, the Theory of Planned Behaviour (TBP) has been the dominant
theoretical framework used to guide research on healited behaviour (Snietiat
Presseau, AratjSoar es, 2014) . However, recently Aj
several researchers believe this theory is no longer a useful theory to explain health
behaviour change (Sniehotta, Presseau, & Ar8ajares, 2014). Sniehotta and
colleagues (2014), among others (Trafimow, 2004; Trafimow & Sheeran, 1998), have
criticized the validity and predictive utility of the TPB as studies often find that the
majority of variability in observed behaviours in not explained by this theory. This
theory has al so been criticized for 1tsod e:
exclusion of unconscious influence on behaviour (Sniehotta et al., 2014). Other
criticisms of the TPB include the theoryos
(Trafimow, 2004; Trafimow & Sheeran, 1998), the intertimhaviour gap, and the
assumption that external influences on behaviour are mediated through the constructs of
the TPB. Despite these criticisms, the TPB has survived and is still considered a useful
theoly to understand and explain a number of health behaviours.

Empirical research provides support for the use of TPB to explain and predict
various health behaviours. Specifically, evidence consistently shows that attitudes,
subjective norms, and perceiveehavioural control (PBC) are good predictors of
reporting intentions, which in turn may predict behaviour (Ajzen, 2Badter &
Fullagar; Hershberger, Connors, Um, & Cyders, 2018; Record, 2017; Tseng et al.,
2018. Evidence suggests that the TPB can séswe as a useful theoretical framework
for designing effective behaviour change interventions (Ajzen, 2011; Armitage &
Connor, 2001; Hardeman et al., 2002; Jemmott, Jemmott, & Fong, 1998). Interventions
that conform to the requirements of the TPB repoing effects on the theoretical
constructs of this theory and on actual behaviour (Brubaker & Fowler, 1990; Jemmoitt,
Jemmott, & Fong, 1998; Murphy & Brubaker, 1990; Sanderson & Jemmott, 1996;
Rutter & Quine, 2002). Un | ryklrawsmdistinctiomt her t
between whether the problem is one of insufficient motivation or of failure to carry out

existing favourable intentions (Ajzen, 2014). More specifically, other theories, like
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Social Cognitive Theory (Bandura, 2004), are often usé paople seeking help. The

TPB, however, has been successfully used to target preventive health behaviours in
communitybased samples where intention to change cannot be assumed, as is often the
case with SR@eporting behaviours (Hardeman et al., 20@2)ditionally, in contrast

to other theories, the TPB suggests which cognitions may be valuable to change in order
to improve or modify intentions. The TPB is a more purely cognitive model as

compared to other cognitiMeehavioural models, which is valualbiaen motivation

has not been established (Hardeman et al., 2002). The TPB can also be used to identify
beliefs individuals need to modify in order to produce change in intentions and
subsequently in behaviour change. As such, the TPB may be usefulittaoret

framework to guide the development of behaviour change interventions, especially
among individuals where motivation to act may not be established and cannot be taken
for granted (Hardeman et al., 2012). Therefore, with respect ter§pttting

intentions, the TPB may have a valuable contribution to make in regards to developing
an educational programme designed to create more favourable intentions towards SRC
reporting.

RegisterMihalik et al. (2018) conducted a crossectional study to assess the
influence of psychosocial determinants from the TPB on concusspanting intentions
among a sample of US high school athlétes 167). Results demonstrateidat
attitudes, subjective norms, and perceived behavioural control (PBC) are associated with
intention to report concussion symptoms. Most notably, Regiitealik et al., (2018)
found that favourable attitudes towards concussion and concussionasafstgial
referentsd bel i ¢efgsteammates, cahchescparants)unave theo n
gredest impact on concussion reportingentions. However, Registdfihalik et al.

(201%) found no association between reporting intentions aiséason reporting
behaviours, suggesting that reporting intentions may not always be an indicator of
concussiorreporting behaviours (Registbtihalik et al., 2018). Limitations of this

study include its use of a cressctional study design, which does not allow us to draw

any conclusions about causal relationships or to establish temporality between the
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dependenand independent variables, as data were collected simultanehislgtudy

is also limited by its generalisability to other sporting populations, as this study used a
convenience sample of schools and athletes, a large percentage of which were American
football players.

Kroshus et al. (2014) applied a model based on the TPB to the prediction of
concussion (under)reporting among US male ice hockey players ages 18 to 21 years (n
256). Findings supported thuility of the TPBbased modéeh theundersanding and
explainingof concussion reporting behaviour, with all model pathways significant in the
hypothesised direction. Mospecifically, Kroshus et al. (2014) found consequences of
concussion reporting (attitudes), the perception about whether téasnamal most
athletes would report concussion symptoms (subjective norms), and confidence in the
ability to disclose symptoms of concussionder a variety of challenging situations
(selt-efficacy), were significantly associated wadbncussionmeportingintentiors.

Consistent with the TPB, Kroshus et al. (2014) found thate$tfacy was associated
with disclosure behaviours, independent of reporting intentions. Reporting intentions
was also significantly associated withsaason reporting behavioursowever, only
about a quarter of the variance in intention and behaviour was explained by the TPB
model; thus, results suggest that although the model may be an appropriate framework
through which reporting may be partially explained, it may not be suffigi@solation
(Kroshus et al., 208). Limitations of this research include the crgsstioral nature of
the study design and the use of gelbort retrospective measures of behaviour.
Additionally, this study was further limited by its generalisapiid populations of
athletes in other sports, at different levels of competition, and to female athletes
(Kroshus et al., 208).

Additional research conducted by Kroshus, Baugh, Daneshvar, Nowinski, and
Cantu (2018) examined whether prgeason concussiknowledge and reporting
intention predicted wseason reporting behaviours among male collegiate ice hockey
players (n= 116). Results found no significant association betveiseason

concussion knowledge andseason reporting behaviour. Howevemsistent with the

51



CHAPTER TWO: LITERATURE REVIEW

TPB, Kroshus et al. (20&pfound that intention to report concussion symptoms was
significantly associated with iseason reporting behaviours. These results also found a
significantinteraction between the number of different symptorpeeenced and pre
season reporting intention andseason reporting behaviours (Kroshus et al., 8105
More specifically, for athletes at pseason who intended to report symptoms of
concussion, every additional type of symptom experiencedason waassociated
with 1.34times greater odds of reporting concussion (Kroshus et al.aROHdwever,
there are several methodological limitations of this study that are worth nothing. First,
the measure used to assess plagngmysportng I nt en
whil e experiencing a headache that results
researchers to determine whether athletesbd
report a Ominordé concussi onpttdcmst ofe sauldnmeidn
concussion. This is a major flaw of this study as research suggests that many athletes do
not report concussion due to the rgpecific nature of symptoms and because they do
not believe it is a serious injutigat warrants medical atteéon (Chrisman et al., 2013;
McCrea et al., 2004Another limitation of this study worth noting is that this study
used seHreport recall of postoncussion symptoms to measure whether or not a
concussive event occurred. This may lead to inaccuratasedresults, as if even if
participants honestly reported symptoms experienced that does not necessarily mean a
concussion did in fact occur (Kroshus et al., 201B8dditionally, this study examined
intentions and behaviours among male collegiate ickdyoplayers; thus, results may
not be generalizable to female athletes, other sporting populations, or other age groups.
Nonetheless, these results suggest that reporting intention may be more strongly
predictive of reporting behaviour than concussielated knowledge and should be
included in evaluations of concussion effectiveness, going forward (Kroshus et al.,
2015).

Collectively, this research suggests that concussion education and prevention
programmes should focus omachmpdboaihgthbdeb

and beliefs about concussion in hopes to I
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symptoms. Results also highlight the impact of attitudes feeling positive about

reporting a concussion and the perceived beliefs atmmaussion reporting) and social
referent influenced.g.,what coaches, teammates and parents think) on concussion
reporting behaviour in the athletic setting@shus et al., 204, Kroshus et al., 2@k,
RegisterMihalik et al., 2018). These results drefore suggest that the constructs of the
TPB (Ajzen, 1991) may be important and appropriate psychosocial mechanisms through
which concussion reporting behaviours among athletes may be exgseeddigure).

Further research, however, is needed to exame efficiencyof TPB to explain and

predict inseason reporting intentions and disclosure behaviours among other sporting
populations, at different levels of competition, and across genders.
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Teammates

Attitudes: At hl et e 0
towards concussion and
concussion reporting
behaviar (e.g., severity of
concussion)

Culture of Sport

—>

Subjective Norms:
Perceptions of important
social referents (e.g.,

teammates, coaches, parent
beliefs about concussion an
concussion safety

Perceived Behavioural
Control (PBC): Perceived
control over concussn
reportingandperceptions
about whether or not an
individual has the resources {
perform the behaviour

\ 4

Behavioural Intention:
At h s etergidn to
report concussion
symptoms to their
coach(s), medical
personnel, teammate,
and/or @rent guardian

Behaviour:
Concussion reporting
behavioursymptom

disclosure

Figure 2 The Application of the Theory of Planned BehavituConcussion Reporting (Adapted from Chrisman et al., 2
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2.12.4 The steps of Intervention Mapping.

2.12.4.1 Stepl: proximal programme objectives

The goal of IM, Step 1, is to set specific proximal programme objectives that
explicate who and what will change as a result of the programme (Barthokimew
al., 1998). Proximal programme objectives specify what indivgloeed to learn or
what must balteredin the organisational or community environment. First,
programme planers need to specify the health promoting behaviours-ratexb
performance objectives (i.e. the specific behaviours that we want the targettgr
60dod as a result of ¢ethlel998;Koketal.2008)e) ( Bart |
Then programme planners need to specify the determinants of the programme
objectives among their target group, resulting in proximal programme objectives
(Bartholomewet al., 1998; Koket al, 2009). Determinants of performance
objectives can be personal (e.g., social influencegéitlacy expectations) or
external (e.g., social norms, barriers). Proximal programme objectives may refer to
individuatlevel change, orgasationallevel change, or commun#gvel change
(Bartholomewet al, 1998; Koket al.,2009). The main tasks of this step are to: (i)
write performance objectives, (ii) specify determinants, (iii) differentiate the target
population, and (iv) developraatrix of programme objectives. The main product of
this step is a list of proximal programme objectives for each identified determinant
of the behaviour (Bartholomeet al, 1998; Koket al, 2009).

2.12.4.2 Step 2: theoretical methods and practical segies.

In Step 2 of the IM process, theoretical methods and practical strategies are
selected (Bartholomeet al, 1998; Koket al, 2009). By definition, a theoretical
method is a technique derived from theory and empirical research used to directly
influence determinants of behaviour or environmental conditions, whereas practical
strategies are the ways of delivering theoretical methagtto the target population
(Bartholomewet al, 1998; Koket al, 2009) Important tasks in this step include: (i)
brainstorming methods, (ii) delineating methods, (iii) translating methods into
practical strategies, and (iv) identifying the conditions that limit the effectiveness of
theoretical models (Bartholomest al, 1998; Koket al, 2009).

2.12.4.3 Step 3: dsigy programme.

In Step 3, a plan for the production and delivery of the programme is created,

taking into account target groups and settings. bjs also involves the pitesting
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of the programme and its materialfie major tasks of this step are t9: (i
operationalise the practical strategies, (ii) design programme materials, and (iii)
ensure that the programme and its materials adequately incorporate theoretical
underpinnings (Bartholomeet al.,1998; Koket al, 2009).

2.12.4.4 Step 4. adoption anomplementation.

In IM Step 4, a systematic plan for the implementation of the programme is
createdBartholomewet al, 1998; Koket al, 2009). During this step, the
programme planner develops a linkage system to ensure the continued interaction
and infomation exchange between programme developers and end users
(Bartholomew et al., 2001pubsequentlyobjectives, methods, and strategies to
promote the adoption and implementation of the programmieeméfied
(Bartholomewet al, 1998; Koket al, 2009) Thus, at the end of Step 4, the
programme planner will have a detailed plan of what needs to be done to ensure
delivery of the programme at acceptable levels of fidelity (Barthologateak, 1998;
Kok et al, 2009).Themajor tasks during this step of Ide to: (i) develop a linkage
system, (ii) specify adoption and implementation performance objectives, (iii)
specify determinants of adoption and implementation, and (iv) write an
implementation plan (Bartholomest al.,1998; Koket al.,2009).

2.12.4.5 Step 5: monitoring and evaluation.

The final step of the IM process, Step 5, focuses on the process and effects of
the intervention. The product of this step is a plan for evaluatingffibetivenessf
the programme on determinants, behaviour, and@mwental conditionsas well as
on health and quality of life outcomes (Bartholonetval, 1998; Koket al.,2009).
In this step, measurement instruments from the matrices of proximal programme
objectives (Step 1) are created. The performance objegtigesle a basis for
measuring behaviour and environmental outcomes. The determahsoitientify
the constructs to be measuredhereaghe change objectives provide content items
to form measurement scal@artholomew et al., 1998)M enables thoughil
formative evaluation to ascertain to what degree the expectations of the intervention
map have beeachievedand whether programme changes are needed (Bartholomew
et al, 1998; Koket al, 2009). Important tasks to complete during this step include:

(i) developing an evaluation model and (ii) measuring process and effect.
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2.13 Summary of Literature Review

As shown in this review, sperelated concussion is a widespread problem
t hat may negati vely -bemg &igenh paedatahktesheal t h
increased susceptibility to concussion and the potential slmattiongterm
consequences of this injury, it is important to educate young athletes and coaches on
how to recognise and appropriately respond to concussion. It is also crucial to
evduate these programmes to endiina they produce the intended outcomes.
Empirical evidence suggests that efforts to reduce the number of athletes who
continue to play while symptomatic from SRC have largely been ineffe@m@iK
et al., 201}, highlighting the need for a differeapproach to concussion education
and prevention. One such approach is the use of theory to inform the design of
prevention programmes. However, to the best of my knowledge, this has yet to be
done in the field of concussiodgcation and prevention research. This study,
therefore, set out to address a critical gap in the literature through the systematic
development, implementation, and evaluation of a thedamen concussion

education programme for secondary scragddGAA athletes.
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CHAPTER THREE
METHODOLOGY

3.1 Chapter Overview

This chapter presents the research design employed in this study and the
rationale for its application. Next, this chapter describes the sample and sampling
technique used during this study by pdig an overview of participants and
participant selection. This chapter trgres on texplain the measuresd
proceduresised to evaluatdhe immediateandshortterm impact of this concussion
education and awareness programagewell ashe processf implementation
Subsequently, an overview of data analysis proceduressipessentedThis
chapter concludes by explaining the ethical considerations of this study.
3.20verview of Study Design

This study utilised an intervention study design. @bal of this research was
to design, implement, and evaluate a theahyvenconcussion education programme
for secondary scho@gedGAA athletesThe studytherefore started with assessing
the needs and knowledge of coaches, dividing the sample teeinti®n and control
groups, then collecting baseline data from athletes, following which the prevention
programme was implementezhd evaluatedlhe Intervention Mapping (IM)
process (Bartholomeet al, 1998) was used to develop and implement the
progranme. To evaluate this programptieis study employed a nemandomised
control group pretegtosttestlesign with the intervation group receiving the full
concussion @ucation programme, and the control group receiving no form of
concussion education. Asssments were carried out before (T1), immediately after
the delivery of the intervention (T2), andtiateemonths postmplementation (T3)
The control group did not complete the assessment at T2 (immediately after the
delivery of the intervention).

This oneoff, hour long programmavhich will be described in detail below
was implemented with pegirimary school GAA teams during the 262617
academic year. Alhterventionteams receivedraidentical educationgdrogramme
which was delivered by thesie researcher to all school teams in the intervention
group (see AppendesB & C). Figure3 providesan overview of the study design

employed.
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Phase I: Needs Assessment among Coachg

Development of the Programme Using
Intervention Mapping

Pilot Testing

Feasibility Study

Divided the sanple into intervention and
control groups

|

|

Intervention arm

Control arm

'

}

Phase IlI: Collection of Baseline Data from
Athletes (T1)

'

Programme
Implementation

v

Impact Evaluation
Phase IlI: Evaluation (T2)

of the Programme ¢

A4

3-month followup
(T3)

3-month followup
(T3)

Phase IV: Testing the Theory of Planned
Behaviour

Figure 3 Overviewof the Study Design

3.3 Procedure

3.3.1Development of programme

To develop this programme, the systematic Intervention MgpgpM)
processvas usedBartholomewet al, 1998). As described e literature review
(pg.42), IM is aniterative procesencompassingive key steps(i) the identification
of outcomes and proximal programme objectives, (ii) the selectitreorybased
methods and practical strategies) the creation of an organised programme plan,

(iv) generation of adoption and implementation plan, and (v) the generation of an
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evaluation plan. This section providedetailed overvievof how thelM process
was used to develop and implement the concussion education programme.

3.3.1.1 Core process for intervention mapping.

Pertinent literature was reviewed to examine the effectiveness of existing
concussion education programmes.date, most programme evdioas have
found i mprovements in athletesd concussi
exposure to a concussion education programmongpared with their own pre
programme concussion knowledge scores or a control group (Bagley et al., 2012;
Cook et al., 203; Cusimano et al., 2014; Manas3ehick & Shapley, 2014;

Miyashita et al., 2013). Some programmes have also demonstrateeiong

i mprovements i n -radatet kn@emedgs @ook et al.c2008;s i o n
Cusimano et al., 2014). However, efforts to iithe number of athletes who
continue to play while symptomatic from concussion have largely been ineffective
(Cusimano et al., 2014). Thukge evidence cited in the literature review (refer to
Chapter Two) serves as a justification &odifferent apprach to education and
prevention that wo ddrniknawledpe, atttueles,aahdh | et e s 6 |
disclosure behaviours concerning SES&cond, the literature was reviewed to

identify which theoretical constructs best predict concussion reporting behaviours
(see Chapter TwoEmpirical evidence suggests ttf&RRC reporting intentions are
associated with prospective reporting behaviours (Kroshus et alg 20b4hus et

al., 201%) and that attitudes and perceived subjective norms are positively
associated wi concussiofreporting intentions among high school (Register

Mihalik et al., 2013) and collegiate athletes (Kroshus et al., 20k4foshus et al.,
201%5). These results suggest that the TPB could be an important psychosocial
mechanism through which inteons and disclosure behaviours could be partially
explainedThe current programme therefore contained strategies to change each of
these constructs of the TPB.

On completion of the literature review, the next step was to conduct a needs
assessmentheneeds assessment aimed to identify the concusslated training
and education needs of GAA coaches in Ireland, as well as the preferred method of
concussion education deliveiy. this section, selected findings from the needs
assessment will be reped. The overall results from the needs assessment are

reported in Chaptdfour (pg.78). Findings revealed a disconnect between the
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concussion education needs and the education that is currently provided to GAA
coaches, in terms of content and delivery alitgl Based on these findings, a
multifaceted approach to concussion education was developed, tailored to the needs
and learning preferences of the target population. More specifically, based on the
findings of the needs assessment, this programme fooustge (i) signs and
symptoms of concussion, (ii) assessment of concussion, (iii) feHaport
guidelines, and (iv) how to talk to athletes about the importance of concussion
management and safety. This programme was also designed to be delivered in
peg son, based on coachesd preferences.

3.31.2 Stepl: proximal progranmeobjectives

Thefirst step of the IM process involved specifying in detail the desired
outcomes ofhe programmewith the main outcome beirg increase concussion
symptom disclos@& among athlete©ther desired outcomes of the programme can
be found in Tabld0.

Table 10 DesiredOutcomes of thé&rogramme
This concussion education and awareness programme aimed to:

1.l mprove athletesd knowledge -abo
related concussion;

2. Raise awareness of the potential shand longterm health consequence
associated with premature retttmplay and repeated concussion;

3. Demonstrate the potential for improved injury management by athlete
and the importance ofperting concussion signs and symptoms to a
supervising adult;

4. Promote the reporting of concussion signs and symptoms to a superv
adult;

5.1 ncrease at hl et e 0 sefficaoynirmtentorsto report r
concussion, and their concussion néjpg behaviours; and to

6. Prevent athletes from returning to play while symptomatic from concu:
and/or prematurely from concussion and reduce the number of athlete
who fail to disclose their concussion symptoms to a supervising adult.

Next, perfomance objectives for each of the programme outcomes were
specified.By definition, gerformance objectives are a step by step checklist of what
needs to happen in order to effect pnegrammeoutcomegBartholomewet al,

1998 Kok et al, 2009. Finally, the objectives of the intervention were specified in
terms of the actual change we need to see in the theoretical determinants of
behaviour.The output of this process, the matrix of change objectives, can be found
in Tablel1.
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Table 11 Selected Examples of Matrix of Performance Objectives and Determinants of Concussion Reporting Behaviours

Performance Objectives

Knowledge

Attitudes

Determinants
Norms

PBC

Intention

1. Athletes are able to identify
the signs and symptoms of

concussion

Can identify the
signs and symptoms

of concussion

Are confident in
their ability to
recognise the signs
and symptoms of

concussion

2.  Athletes learn the potential
consequences of continued
play while symptomatic
from concussion

Explain the
potential
consequences of
continued play
while symptomatic

from concussion

Know that they
will not be
penalised if they
disclose symptoms

of concussion

Express confidence
in their ability to
report concussion
even when they

want to keep

playing

3. Athletes leamn the
importance of reporting

concussion

Acknowledge the
importance of
disclosing
symptoms of
concussion to an
appropriate adult

Express that the
benefits of
reporting
concussion
exceeds the
disadvantages of
reporting

concussion

Acknowledge that
their teammates and
coach expect
athletes to disclose
symptoms of

concussion

Know that it is
better to report
concussion than
keep playing with
concussion

symptoms

4.  Athletes learn the potential
short- and long-term health

consequences of concussion

Can identify the
potential short- and
long-term health
consequences of

concussion

Indicate that their
future health and
well-being is more
important that the
game

5. Make the decision to report

concussion

Realise that
concussion is a
serious injury that
they should report

Indicate that they
will report
symptoms of
concussion in
various reporting
situations

Express confidence
in their ability to
recognise and
report symptoms of

concussion

Demeonstrate an
intention to report
signs and symptoms
of concussion

Note. PBC=Perceived Behavioural Control
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3.31.3 Step2: theory-based methods and practical strategies

Following the next step of the IM proceappropriate theoretical methods to

change behaviowere selectednd translatinto practical strategies. For each

determinant, appropriate theoretical methods werdifthfrom the literature
(Michie et al., 2008; Michie et al., 2011; Michie et al., 204:3) from guidance
from Bartholomew and colleagues previous wdr9g. Table12 provides

examples of theoretical methods and practical strategies for each detérmina

Table 12 Examples of Theoretical Methods and Practical Strategies for Each Determinant

Determinant Theoretical Framework (BCTs) Strategy
Knowledge . Passive learning/providing information . Providing written and verbal
. Active processing of information information
) Check for comprehension ) Evaluating understanding
. Instruction on how to perform the . Short, informational videos
behaviour . PowerPoint presentation
) Information about health consequences ) Class response system
. Credible source (clickers)
) Question & Answer
Attitudes . Verbal persuasion . Providing arguments
. Shifting perspective . Discussion
) Information about social and ) Demonstration
environmental consequences
Norms ) Information about others’ approval ) Class response system
. Information about social and (clickers)
environmental consequences . Informational videos
. Social comparison . PowerPoint presentation
PBC . Positive reinforcement . Providing feedback
) Verbal persuasion about capability ) Evaluation
. Modelling . Video
Intentions ) Verbal persuasion ) Class response system
. Instruction on how to perform the (clickers)
behaviour . Discussion

Review behaviour goals

PowerPoint Presentation

Note.PBC=perceived behavioural contrBICTs=Behaviour Change Techniques

3.31.4 Step3: creating an organised programme plan

3.31.4.1 Programme overview

The programme (see AppendsB & C), underpinnedby theTPB (Ajzen,

1991) and informedybthe Zurich Consensus statement on concussion in sport

(McCrory et al., 2012), consisted obaeoff, hourlong educational session

delivered by the primary researcher of this study. Topics covered in the programme

included: (i) the nature of a concussidii) the signs and symptoms, (iii) its

63



CHAPTERTHREE: METHODOLOGY

assessment, (iv) management and retousportguidelines, (v) the importance of
concussion reporting and risks of continued play, and (vi) potential simriong
term health consequences. The programme userlganodalities to deliver this
information to student athletes, including a PowerPoint presentation, video clips,
interactive demonstrations, and discussion. Quizdom action clickers (Meridian E.,
Puyallup, WA, USA) were also utilized to explore athletd seam perceived
concussion reporting nornasid concussicrelated knowledgen reattime.

3.31.4.2 Pretesting of the programme

Prior to programme implementation, a pilot study and a feasibility study were
conducted to elicipraghadammedandeietddd cha 04
section, thenodifications that were made to the programme based on the feedback
received during these two studigsl be briefly discussedrlhe pilot study was
conduced using a small sample of athletes-(h0) from a local GAA club in the
West of Ireland. This pilot study assessed the (i) feasibility of the study, (ii) received
feedback on the programme, and (iii) identified any unanticipated problems that
could arise during the main studeveral participanteported that terewas an
overload of informatiomncluded in the programmand that the information could be
0 d u mb e d Padi@pams.aléo highlighted some terminology that they either did
not understand or thatis notused in Irelamd (0 had myno béi h a fogd) .
Based on partihepregemmedvss simplibed dnd mdatgractive
elements (e.g., videos, group discussion, and interactive games) were atiéed to
programme. Some of the terminology on the questionnaire was alseedhangake
it more culturally appropriate and to assure thaire participants nderstand the
guestions they are being asked

After the pilot study, a feasibility study of the adjusted programnwae
conductedo assesq) attitudes towards the programe and it sd6 content
feasibility of the programme design, and (iii) the immediate and-siont (three
month) effectiveness of the programme on TeéBRtedcognitions.Thefeasibility
study was conducted with one U16 inteunty GAA team in th&Vest of Ireland (n
= 26). Participants indicated that they enjoyed the programme, especially the
interactive elements (e.g., the clickers). They also indicated that they enjoyed
learning about the (i) signs and symptoms of concussion, (ii) the tetsport

protocol, and (iii) the importance of disclosing concussion to an appropriate adult.
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Again, participants suggested that interactive elensddsld be addetb the
programmeo make the programme more engaging for the audidiee feedback
was incoporated intdhe finalversion of thgogrogrammeThrough this studyit
became cleahat the programme design was not feasible in this setting due to the
short duration of the athletic season. Thus, going forwandisdecided to

implement and evaluatbe programme with secondary school GAA teavitkin

the school settingas they were available to participant in the study throughout the
academic year (Septembdune), allowing for longer followap. This feasibility

study also demonstrated that the pragmme had positive effect
concussiorrelated knowledge, perceived behavioural control, and reporting
intentions, both immediately peshplementation and at threeonth followup.

3.3.1.5 Step4: adoption andimplementation oplan.

In thefourth step, a plan for how thogrammewould be implemented was
constructedAs mentioned above, tleneoff, hourlong educational sessiomas
delivered by the primary researcher of this stwithin secondary schools in the
West of IrelandA timetabk was created which specified the key data collection and

implementation points for the intervention and control groeps [Tablel.3).

Table 13 Key Data Collection and Implementation Points by Group (Date)

Baseline data collection (T1) Impact Data (T2) 3-month follow-up (T3)
Intervention Oct. 2016- Dec. 2016 Dec. 2016- Feb. 2017  March 2017-June 2017
Control Oct. 2016- Dec. 2016 - March 2017-June 2017

Note.Data was not collected from the control group at T2.

3.31.6 Step5: creating an evaluation plan

In the finalstep of the IM process an evaluation plan was cred@tes.
evaluation of this programme consisted of process, impact, and outcome evaluation
components. The evaluation was divided into two sections (i) evaluation of the
immediate andhorttermeffectivenassof the programme and (ii) evaluation of the
process of implementation. Quantitative measures were used for each component of
the evaluation and are describedl@tail below Table14 provides an overview of

the timeline of the evaluation and the measuwrsed at each data collection point.
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Table 14 Timeline of the Evaluation and the Measures Used at Each Data Collection Point

Data Collection Point Timeline Data Collected

Pre-intervention (T1) Oct. to Dec.2016 A structured questionnaire (see Appendix
D) was completed by both the control
and intervention groups prior to the
implementation of the intervention.

Impact Evaluation (T2) Dec. 2016 to Feb. 2017 Immediately following the
implementation of the programme, the
intervention group completed the same,
standardised questionnaire they
completed at baseline (see Appendix E).

Process Evaluation (12) Dec. 2016 to Feb. 2017 Following the implementation of the
programme, the intervention group
completed a structured questionnaire
assessing their views of the programme
(see Appendix F).

Outcome Evaluation (T3)  March to June 2017 Three-months post-intervention, the
intervention group completed the same
questionnaire they completed at T1 and
T2. The control group completed this
questionnaire 3-months after they
completed T1 (see Appendix G).

3.3.2 Recruitment

3.3.2.1Coaches

3.3.2.1.1Sampling technique

Overall, 108coaches (out of 135 coaches) from all four provinces of the isle
of Ireland (Connacht, Leinster, Munster, and Ulster) completesuiivey
(completion rate= 80.0%) . Participants
football, (iii) hurling, and/or (iv) camogie were included in the sample. Celensi
Games Development Officers received an initial contact email from the GAA,
Ladies Gaelic Football Association, and/or Camogie Associafios email
contained a description of the study, an information gfefetr to Appendix H)and
a link to the online survey. They were asked to circulate/forward this email to all
coaching sdff and GAA clubs within their respective county. The survey was
confidential and anonymous. The online survey was completed electronically during
the months of JunBeptember 2015. All study procedures were approved by the
NUI Galway Research Ethics Coriitee
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3.3.2.2Athletes

3.3.2.2.1Sampling technique

A list of all postprimary schools in the Republic of Ireland was obtained
from the Department of Education. Using this comprehensive list, all schools in
County Galway were identified and a hgas generated to identify the research
frame (N=45). Ten schools were then excluded from the sampling frame as they
were Irish only speaking schools and would require the programme to be delivered
in Irish; thus, our final research frame consisted of 89aGis.

Following this, contact information fahe schoob principal was sought.
Principals of all 35 schools were then contacted by email. This invitation email
informed(see Appendix Ischool principals about the educational programme, and
included annformation sheet which provided more detailed information about the
study (refer to Appendid). Schoolprincipals were also sent an invitation to
participate in this study and an informatimeet providing more detailed
information about this studyy post. One week later, all schools were contacted by
phone. If schools were still unable to be reached, they were sent a-tfiglemail
two weeks after the initial email was seBix schools could not be reachds®,
schools elected not to participate lststudy, and one school was excluded from
participating in this study because their school did not have a Gaelic football and/or
hurling team thisscademic year.

After therecruitment process, nine pgeimary schools in County Galway
agreed to partipate in this research study (Response rate=25.7%).tethaiseline
data collection, howevefpur schools asked to be removed from the study due to
other commitments or coaching staff leaving the schiduals,thefinal sample
consisted ofive schools (wo all-girl schools and thremixed-gender schools),
representing both Galwayit¢ (N = 1) and Galway county (N 4), (Response Rate
= 143%). Thesdive schools(N = 7 teams)vere then designated by the researcher
to the control or intervention group byam.Schools and their respective GAA
teamssels el ected to be in the control or int
or principal s prefer eneselectediidhbemthe t eams (|
interventiongroupwhereas three teams (two scl®)delfselected to be in the
control group. The three teams se#flected to be in the control group due to time

constraints (i.e., not having time for the student athletes to receive the intervention)
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or other scheduling conflicts. In order to allow foreemonth followup, one team

was assigned to the control group, however, this team was interested in receiving the
intervention and received the intervention immediately after the statl@etes

completed the thremonth followrup surveyBased on tla processhree teams (&

229) were assigned to the intervention group and four team498) were assigned

to the control group.

3.3.2.3Inclusion and exclusion criteria
Table15 provides a list of the inclusion and exclusion criteria for thisystud

Table 15Inclusion and Exclusion Criteria of Study Participants
Inclusion Criteria
Schools
1 Located in County Galway, Ireland
1 Had a Gaelic football, hurling, and/or camogie team during the-2018
academic year
1 Principal gave permission for th&AA teams to participate
Athletes
T Pl ayed either me
postpr i mary school
Exclusion Criteria
Schools
1 Irish speaking school
Athletes

1 Under the agefdl2 or over the age of 18 at the time of-prervention
data collection

es Gael

6s/ | adi
s GARH7 acadanmt sehsor

n
0

3.3.2.4Attrition.

A total of five schools (= 7 school teams) agreed to participatéhis study
(response rate=13P6). Participating school teams were assigned to the iemgion
(n=3; 229 athletes) or an assessmamtly control group (= 4; 199 athletes)rhe
flow chart in Figured tracks the loss of participants over the course of the study.
Approximately 250% of participants in the intervention group (n=59) completed
guestionnaires at all three time poiritkis attrition rate is similar to previous
longitudinal studies conductesinong otheathletic populations (Kroshus, Baugh,
Hawrilenko, & Daneshvar, 20153ttrition was primarily attributable to coach
noncompliane with follow-up scheduling for several teams in the intervention group

and due to athletes quitting their team prior to the end of the schooOyeaschool
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also had mock leaving cert exams on the day of felipvadata collectionn total,
onethird of the intervention group were missing data at Time 2, and approximately
75.0% of participants were missing data at Time 3. Just over-tiuagers (77.4%)

of participants in the control group completed questionnaires at botlpadimis (n=
153). No stastically significant differences were found between those who
completed the questionnaire at all tipwnts and those who did not complete the
questionnaire at all timgoints in terms of demographic characteristics or their

baseline scores on theedyiven concussiomeportingrelevant cognitions.

Assessed for eligibility (n=45)

{ Enrolment ]

Excluded (n=40)

1 Not meeting inclusion criteria
(n=11)

1 Declined to participate (n=28)

9 Other reasons (n=1)

v

v

Assigned to group (N=5)
1

| , \ |

INTERVENTION ARM l Allocation/Baseline (T1) J CONTROL ARM
n=229, athleteaged 1218 years n=199, athleteaged 1218 years
\4 e
Received allocated intervention [ Impact Evaluation (T2) ]
Y Received allocated intervention
(n=150)

I Did not receive allocated
intervention/dropouts (n=79):
time constraints, were not at
school the day of programe
implementation, and/or quit team)

) { 3-months Follow-Up } ‘L
Final follow-up Final follow-up
 59athletes f 153athletes
A 4 v
Lost to followup (n=91) Lost to followup (n=46)

I Time constraints, were not at I Time constraints, were not at scho
school the day of programe the day of programe
implementation, and/or quit team. implementation, and/or quit team.

Analysed (n=59 athletes) Analysed (n=153 athletes)

Figure 4 Flow Diagram Pesenting the Recruitment and Retention of Participants throughou
Study

6¢



CHAPTERTHREE: METHODOLOGY

3.4 Measures/Instruments

3.4.1Coaches

Participants were asked about the following: (i) demographic characteristics,
(i) self-reported informational needs and desires, (iii) preferred methods ofrgielive
and (iv) concussion practices and procedures. A pilot study was conducted to assess
item construction, comprehension, ease of completion, and internal validity using a
small sample of coaches from the target population. Feedback was incorporated to
produce the final versioaf the instrument (refer to Appendiy.

3.4.1.1Selfreported informational needs and desge

To determine if concussion training could benefit this population, coaches
were asked Al n the | ast s easengourteamow many
sustain?06 Participant s -iteralkikertsadlegtonotats k ed t
all interestedo 5= very interestehow interested they would be in receiving
various information about concussiand.,symptoms and signs of camsion,
health consequences, retdmplay guidelines). Subsequently, participants were
asked to list three topics that they would like included most in a concussion
education program.

3.4.12 Methods of delivey.

Participants were asked to selectfroma st fAwhat method of
feel would be most effective in terms of
then asked to rate how effective they believe various methods of tragning (
training seminar/workshop, video, online module) wdagdor concussion
education (¥ not very effective2 = somewhat effectiy@ = very effectivi In
addition, participants were asked to indicate how they would prefer to get
information on SRC.

3.4.13 Practices and procedures

3.4.13.1 Utili sation ofconcussion education materials

To examine whether the SRC educational materials provided by the GAA
were being utilized by coaches, participants were provided with a list of all the SRC
materials available on the @MA Oweabss ittoe a

whether or not they have accessed each resource.
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3.4.13.2 Concussion training and management within clubs

Respondents were asked about the concussion training and management
practices within their clubs. Participants were asked whetheot their club
provides concussion education for coaches, players, and/or parents, with response
option® ofmody s .OParticiphmswere asked three additional
guestions regarding their clubdély, concuss.]
coaches were asked when an athlete has a concussion, does their club (i) follow the
GA A6 s -to-play protacol, (ii) provide a written plan for concussion
management, and (ii) report to a parent/guardian (for players under 18 years old).
Response pt i ons for these afore@ednodénaddqie
d o n 6 t.6Cmnaumication about concussion and concussion safety practices were
determined by asking participants nBefor
about the importanoef managi ng concussions properly

3.4.14 Barriers toattending aconcussioneducationprogramme

Participants were asked indicate A What, i f anything, wc
from attending a training seminar designed to educate coaches on the recogdition a
appropriate responsestospore | at ed concussion?o0

3.4.15 Recommendedtrategies toeducateathletes abousportrelated

concussion

To explore recommended strategies to educate athletes about concussion,
coaches were askedl list fiWwhat strategie do you think would be most effective in
educating your athletes about sperte | at ed concussion?o

3.4.16 Important factors inpromoting concussionawareness andeporting

among GAAathletes

Finally, coaches were askamlstate wiiat in your view a& the most
important factors in promoting concussion awareness and concussion reporting
among GAA athletes?o0

3.4.2Athletes.

3.4.2.1Measures used to examine the impact of the programme

In addition to assessing background information, the questiorsaight
i nformation on participantoés: (i) knowl e
outcomes of concussion reporting, (iii) subjective reporting norms, (iv) perceived

behavioral controfPBC), and (v) reporting intention, in respect to spoeiated
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concussior{seeAppendcesD, E, & G). Scales and indices were drawn from
vali dated measures developed by Rosenbau
Knowledge and Attitude Surveptudent Versiori2010)and from research
conducted by Kroshus drtolleague$2014, 2015)Concussion knowledge was
measured using an adapted version of the Rosenbaum Concussion Knowledge Index
(CKIl) (2010) previously utilized by Kroshus et al. (2014). Attitudes towards the
perceived outcomes of concussion reporting, perceived/toedbcontrol, and
reporting intention measures were drawn from a survey conducted by Kroshus and
colleagues (2014) on late adolescent male ice hockey players. Subjective reporting
norms were measured using an adapted version of the Rosenbaum Concussion
Attitudes IndeXCAl) used in previous research on collegiate ice hockey players in
the US (2015)Concussion was nakefined for participants, as one of the aims of the
study was to investigate athl etrdated knowl
conaission.

3.4.2.1.1Concussion knowledge

Concussiofrelatedknowledge was assessed with a series of 13falae
guestions concerning symptom recognition, complications related to multiple
concussions, and general knowledge of concug&imshuset al, 2014g;
Rosenbaum & Arnett, 2010F.orrect responses were summed to create a total
knowledge score for each athletgth higher scores reflectinmoreconcussion
related knowledge (range0 to 13).

3.4.2.1.2Attitudes towards thperceivedoutcomes otoncussiorreporting

Attitudes towards the perceived outcomes of concussion reporting were
measured with eight Likedcale questions (rangel-7;Cr o n b a ¢ h=0%5). Al p h a
Il tems were drawn f r oGAl(RA® ad theaadaptedaversion Ar n e |
of this index utilized by Kroshus amlleagues (2018). Totalattitude score was
calculated by summing responses to eighoiht Likert scale questions (possible
range= 8-56), with higher scores representing the belief that there are more negative
consegences of reporting eoncussion

3.4.2.1.3Perceivedbehaviouralcontrol (PBC)

PBC was measured with five Likestale itemslrawn from research
conducted by Kroshus and colleagues (2D1ems were scored on appint scale

(1 = strongly disagre¢o 7 = strongly agreg with item scores summed and higher
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scores representing the belief that athletes have more control and confidence over
reporting SRC symptoms to an appropriate adult (rarfgéo 35;Cr onbd= h 6 s
0.88)

3.4.2.1.4Subjective norms

At h | subjextsvéreporting norms were measured using Rosenbaum &
Arnett ds CA&ArmetR 280403 .Patii@pants reported how strongly they
agreed (range 1-7) with five statementge.g.Athlete M experiered a concussion
during the first game of the season. Athlete O experienced a concussion of the same
severity during the senfinal playoff game. Both athletes had persisting symptoms
about what they or one of their teammates would do in various repsittiagjons.
Similar to a survey conducted by Kroshus et al. (20h6yifications were made so
that each item separately referred to personal and teammate reportingengryiisl (
woul déo; AMy teammates woul déo). @& tot al
calculated by summing the responses to the 10 Ldaafe questions (possible range
=10-70;Cr o n b d=c h66).5A higherscore reflected more positive normative
beliefs about SR&eporting.

3.4.2.1.5Concussion reporting intention

Concussion Reapting Intention was measured using Kroshus and
c ol | e @QGil4)exgbtgem Intention to Report Concussion Symptoms scale.
Participants were provided with a list of eight common symptoms of concussion
(Kautet al, 2003)and asked whether they intendedrimediately report the
presence of each symptom to their coach or athletic trainer if the symptom were
experienced after an impact. The tempact was formally defined for participants,
a sgetting a bump, knock or hit to your head or body or colligvith another
playerd6Total Concussion Reporting Intention score was calculated by summing the
responses to the eight Likestale (range 1-7 ; Cr o Algha=c0®D s=porting
intention questions (possible rarg8-56). A higher score represented aajer
intention to report symptoms.

3.4.2.1.6Past concussion reporting behaviour

Participants reported (yes/no) on whether they had experienced any sensory,
somatic, and/or cognitive symptom(s) of SRC, after sustaining an impact or
collision, during thecurrent academic seas(ifaut et al., 2003; Kroshus et al.,

20148). Subsequently, SR€porting behaviour was assessed with a single
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dichotomseditem Ex peri enced any of these sympt ol
immediately tell a coach or medical peskional (e.g. kept playing in training or a
ma t ¢, bepréd 0 or 1, with 1 indicating that SRC was reported.

3.4.2.1.7In-season concussion symptoms and reporting behaviour

The same item used at baseline (T1) to measure past behaviour was used at
follow-up (T3), to measure kseason reporting behaviours. The item was scored O or
1, with 1 indicating that SRC was reported.

3.4.2.1.8Demographic variables

The following demographic variables were measured in the baseline
questionnaire (T1): age, gendeistory of at least one medically diagnosed SRC
(lifetime) (yes or no), previous SRC education (yes or claks year, sport(s)
played, position played (most often), and competition level,

3.4.2.2Measures to evaluate the implementation of the programme

The process of programme implementation was evaluated to enabl@)us to
understand the context within which the programme was impleméi}exkamine
the strengths and weakness of the interven(ibhgdetermine if aspects of the
programme work k&er than others and if so, how and why they worked béiwgr,
assess the level of programme fidelity and quality of implementation of the
programme anl) understand programme characteristics and the context within
which the programme was implementeul dnow these characteristics may affect
implementation. The process of delivery was evaluated using the following measure:

3.4.2.2.1Structured questionnaire

Written feedback was sought from athletes regarding: (i) programme content
and the implementatiomf t he i nterventi on;withthei ) part.
programme¢€.g.,strengths and weakness of the programme, quality of programme
materials); and (iii) whether this programmes makes them more likely to report
future concussions to an appropeiadulti(see Appendi¥).
3.5Data Analysis

Data analyses were conducted using SPSS software, Vers{tB\2Zorp;
Armonk, NY). Data were analysed using descriptive and inferential statistics, with
item-level information also reported for knowledge,tattes perceived behavioural
control,reporting intention and reporting behaviour scales. Frequencies were

computed for all demographic variabl&sior to analyses, all continuous variables
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were tested for normal distributiarsing the ShapirdVilk test When variables were
found to be not normally distributed, nparametric analyses were conducisq.
alpha level op <0.05 was adopted a priori as the threshold for significance in all
analyses.

3.5.1Analysis of theco a ¢ hneeslsassessmentlata (phasel).

Data were analysed using descriptive and inferential statistics. Frequencies
were also computed for all demographic variables. &eled questions were
collated, and specific themes were identified using thematic analysis. Pearson chi
squares were a8l to examine differences in communication practices about
concussion and concussion safetyedy part.
formal concussion education, gender, sport(s) coached).

352Anal ysis of the aphdsdlet esd baseline

Data analyses included descriptavad inferential statistics, with itetavel
information also reported for knowledge about concussion, attitudes towards the
perceived outcomes of concussion reporting, reporting intention, and reporting
behaviour scake Frequencies were computed for all demographic variables. Prior to
analyses, all continuous variables were tested for normal distrilugiog the
ShapireWilk test. Accounting for the nomparametric nature of the data,
comparisons between male and &enathletes on individual survey items were
computed using Manwhitney tests for differences in continuous variables and chi
square tests for differences in proportions. Missing data were removed from
individual analyses using a pairwise procedure aag#mple size varied by
question.

3.5.3Analysis of the evaluation data fjhase ).

Statistical analyses included both descriptive and inferential statistics. Means
and frequencies were calculated for all the demograjatniables. For all opeanded
questions, written responses were collated, and specific themes were identified.
Baseline comparability of the intervention and control group was assessed using
i ndependent sampl es t t e s’tests fdr @ategodcalnt i nu
variablesTo assess changes in primary and secondary outcomes before and after the
program, aseries of 2 2 (Groupby-Time) repeated measur@salysis of variance
(ANOVAsS)(usi ng Wil ks &8x 2 (Groupby-aine-byGedderRvere
performed Where appropriate, post hoc tests (patrezbsts) were used to determine
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the location of anyignificant differencesBased on the procedure usedRnsenbaum

and Arnett (201Q)missing data were replaced using a group mean replacement
procedure whereby the mean score of the
fill in the empty data cellsFor each TPBrelated construct, there was a maximum
number of questions each participant could miss in order for their missing data to be
replaced with the group mean (refer to Table 16). If participants did not meet the
established criteria for a given cangt they were excluded from analyses on that

construct using a pairwise procedure.

Table 16 Established Criteria for Missing Data by Construct

Construct Maximum Number of
Questions Missed
Perceived Behavioural Control 1

Subjective Norms 2
PerceivedOutcomes of Reporting Concussio 2
Reporting Intentions 2

3.5.4Testing theutility of the Theory of Planned Behaviour (TPB)

(phase IV).

Data analyses included descriptive, correlation, hierarchical linear regression,
and bgistic regression analysé® examine the efficacy of the TPB in predicting
concussion reporting intentions among this populatiata analysis was conducted
using a hierarchical linear regression moéelor to conducting the regression
analyses, regression diagnostics were gotetl using SPSS. In particular, the
following assumptions were considered: (i) linearity (the relationship between the
predictors and the outcome variables are linear), (i) homogeneity of variance (the
error variance should be constant), (iii) norma(itye errors are normally
distributed), and (iv) independence (the errors associated with one observation are
not correlated with the errors of any otledservation (Casson & Farmer, 2014). All
assumptions of linear regression were met (see Appendix L).

In the first step (step Df the linear regression modeithlete demographic
characteristics (e.g. age; gender; previous SRC education; and history of medically
diagnosed SRC, lifetime) were entered into the model. Gender, previous SRC
education, and histy of medically diagnosed SRC (lifetime) were dummy coded,
allowing for comparisons between groups. The reference groups were girls, athletes
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with previous SRC education, and athletes without a history of SRC (lifetime). In the
next step (step 2), PBC,lgactive norms, and attitudes were added to the model.
Subsequently, the variable SR€ated knowledge was added to the equation (step

3) as an independent predictor of SRIPorting intention. In the final step of the
regression equation (step 4), pagiarting behaviour was added to the model as an
independent predictor of reporting intentions.

In-season reporting behaviour was measured using a binary variable, with
nonreport of SRC symptoms coded as 0 and the reporting of SRC symptoms coded
as 1. Beause the reporting behaviour item rendered a binary outesaguential
logistic regressiomvas usedo predict disclosure behaviours. In the first step of this
model, intentions and PB@ere enteredPast reporting behaviour was then entered
into the gcond step of the model.

3.6 Ethical Considerations and Issues

All study procedures were approved by the NUI Galway Research Ethics
Committee inJanuary 2015Prior to programme implementation, informed consent
was obtained from all parents, of both mtntion and control group athletes, in
order for their child to participate in this research projexfer to AppendixM).
Players assent was also obtained from all athletes in both the control and intervention
group(see AppendiXN). Before obtaining plyer assent, an explanation of the
background, context of the research and the way in which the data would be utilised
was provided to all teams. This explanation was provided prior to each subsequent
data collection phas@ll participantsvere informedhat even if their parents
consented for them to participate in the programme, they were free to opt out.
Additionally, participants in this study were assured that (i) participation in this
study was voluntary, (ii) all data collected is anonymous, aidh@y can refuse to
answer any questions and may withdraw from the study at any time, without giving a
reason, and without repercussio@snsent was obtained from all principals before
their school 6s GAA teams dioalythdecentol t i ci pa:
schools were assured that they could avail of the programme, if desired, on

completion of data collection.
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CHAPTER FOUR
RESULTS

4.1 Chapter Overview

This chapter presents the results of each phase of this study. The results from
the needs agssmenamong coachesill be presented first. Next, an overview of
the athletesdéd baseline data wil/ be pres:i
participant sdé demogr arpldied knowdedge,ratiitadese r i st i C
reporting intentions, and stilosure behaviours. This will be followed by the results
of the evaluation of the programme. These include the results regarding the
implementation of the programme and the shemin effectiveness of the programme
on part i crelgea nognitisng-all&wihg this, the chapter will conclude
with an outline of the utility of the TPB in predicting concussion reporting intentions
and disclosure behaviours.
4.2Phase |: Needs Assessment among Coaches

The first phase of this research assessed the comuskated informational
needs and desires of a sample of GAA coaches in terms of both content and
preferred method of delivery. This research also explored current practices and
policies in relation to concussion education, management and-tetsport
guidelines among GAA clubs throughout Ireland and explored whether sporting
clubs and coaches are in compliance with the management andtoespiort
guidelines adopted by the GAA. Finally, this research explored (i) potential barriers
to attending @oncussioreducation programme, (ii) recommendschtegies to
educate athletes abatgncussionand (iii) important factors in promoting
concussiorawareness and reporting among GAA athletes.

4.2 .1Participant profile.

The sample was predominately mal®é.@%), coacimg young athletes
(54.6%), and Gaelic Football (53.7%). A majority of the coachesiadr more
years of coaching experience (54.6%), and approximately a quarter of the
participants hee been formally educated about SRK&blel7 summarizeshe

demographic characteristics of the study participants.
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Table 17 DemographicCharacteristics of thBample (= 108)

% N
Gender
Male 55.5 60
Female 35.2 38
Missing 9.3 10
Age (years)
18-25 10.2 11
26-35 23.1 25
36-45 34.3 37
46-55 24.1 26
56+ 3.7 4
Missing 4.6 5
Gendercoached
Male 25.9 28
Female 31.5 34
Both 37.0 40
Missing 5.6 6
Sport(s)coached
Gaelic football 53.7 58
Hurling/camogie 18.5 20
Both 26.9 29
Missing 0.9 1
Age group(s) coached
Youth (< 18yeas) 54.7 59
Adult 18.5 20
Both 19.4 21
Missing 7.4 8
Coaching experience (years)
<5 37.0 40
b 54.7 59
Missing 8.3 9
Formal concussion education
Yes 27.8 30
No 70.3 76
Missing 1.9 2

4.2.2Self-reported informational needs anddesires

Overall, coaches reported that in the previous season, orgayé&r@7
SD=0.97,range 64) concussions were diagnosed amongst their team members. This
suggestshat concussions occur among GAA athletes therefmneussion training
could be of benefit for coachess suchthe training needsf a sample 0GAA

coachswere examined
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The topthreetopics that coaches indicated that they wouldvszy
interested in receiving information about wera) (he signs and symptoms of
concussion (69.4%)ii | assessment of concussion (63.9%), @ngréturnto-sport
guiddines (63.90). Tablel8 provides a breakdown of topics and the proportion of

respondents scorirfiyery interestedin receiving information about that topic.

Table 18 TopicsandtheProportionof RespondentScoringfiVerylnt er est e
(n=108)

Topic % n

Signs and symptoms 69.4 75
Assessment of concussion 63.9 69
Returnto-sportguidelines 63.9 69
Baseline testing 62.0 67
Management of concussion 61.1 66
Training on how to use diagnostic tools 57.4 62
Risk factors for concussion 54.6 59
Long-term health consequences 53.7 58
Shortterm health consequences 52.8 57
Severity of concussion 52.8 57
How concussions are obtained 42.6 46
General information 38.9 42
Other 3.7 4

Participants were also asked to provide written suggestiotisethree
topics that they would most want included in a concussion education praogram
The written suggestions were collated, and specific themes/topics were identified.
Thethreemost commonly reported topics werg:rianagement of concussion
(41.74), (i) the signs and symptoms of concussion (22.9%), andd(i)jnto-sport
guidelines (17.7%). Such topics align with the topics respondents indicated that they
would befivery interestedin receiving information about, outlined above. Other
populartopics that emerged include: the dangers and/or health consequences of
concussion (15%) and concussion assessment (7.3%).

4.2 3 Methods of delivery.

Participants were asked about their preferred methods of SRC education
delivery. Approximately twehirds of participants indicated thatperson training
would be the most effective method of concussion education training, followed by an
online module (14.8%) and an educational video (7.4%). Coaches indicated that
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workshops or seminars would be the moshewnly utilised method of SRC
education. Approximately on@-two participants reported they would seek
information about concussion online through an informational website, and a third of
participants reported that they would seek information about SR& wideo and/or
informational sheés).
4.2 4 Practices andprocedures
4.24.1 Utilisation of concussioneducation materials
Analysis of seHreported utilisation of SRC materials among respondents
revealed that 42.6% of coaches indicated that theg hewessed at least one of the
mat erials on SRC provided by the sportéos

resources accessed is preseiriethble19.

Table 19 ResourcéProvided and YA ccessed b oachegn = 108)

Resource % n
Informationsheet forcoacheggarents 25.0 27
Concussiommanagemenguidelines 20132016 25.0 27
Informationsheet forplayers 21.3 23
Pocketconcussiorrecognitiontool 17.6 19
Websites 15.7 17
E-learning module 14.8 16
Concussiorawarenessideos 12.0 13

4.2 4.2 Concussiontraining and management withirclubs.

An overwhelming majority of participants reported that their club does not
provide concussion education for coaches (75.9%), players (75.0%) and/or parents
(85.2%). Only onghird of participants indicated ththeir club follows théRTS
guidelines adopted by the GAA, while 15.7% of participants indicated that their club
does not follow these guidelines. About half of the participants manerovided a
written plan for concussion management and 68.5% indi¢htd their club reports

concussions among undaged athletes to their parents andjeardians (Tabl&0).
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Table 20 ConcussiorTraining andVlanagemen®racticeswithin Clubs(n = 108

Practice % n
Coaches provided concussion training
Yes 13.0 14
No 75.9 82
I dondt know 111 12
Missing 0.0 0
Players provided concussion training
Yes 9.3 10
No 75.0 81
I dondt know 9.3 10
Missing 6.4 7
Parents provided concussion training
Yes 3.7 4
No 85.2 92
I dondt know 111 12
Missing 0.0 0
Follow the returro-play guidelines
Yes 36.1 39
No 15.8 17
I dondét know 43.5 47
Missing 4.6 5
Provide a written plan for concsisn management
Yes 0.0 0
No 47.2 51
I dondt know 39.8 43
Missing 13.0 14
Report to a parent/guardian (for players under 18)
Yes 68.5 74
No 7.4 8
I dondt know 24.1 26
Missing 0.0 0

4.25 Communication about concussion and concussion safety

About 10% of coaches reported that theyedlo their players about the
importance of concussion management and safety, prior to the start of the season.
Results indicate that coaches who-sefoted that they hbeen formally educated
about concussion were significantly more likely than those whombibeen
formally educated about SRC to talk to their athletes about concussion management

and concussion safetg’(1, n = 101)=5.84,p < 0.05. There were no significant

differences in communication practidegp ar t i ci pant 6s age, gend

sport(s) coachedyr age group coached.

82



CHAPTER FOUR: RESULTS

4.2 6 Barriers to attending a concussioneducation programme.

Several barriers that may prevent coacas trainers from attending an in
person concussion education programme and/or workshop were ide(sefetiable
21). The most widely cited barrier was time, followed by the location of venue, and
work commitments. Other barriers identified by coachekided: the cost of the
workshop (if any), the length of the seminar, lack of policy and outcomes from the

workshop, and other commitments.

Table 21 Selected QuoteBarriers to Attending a Concussion Education

Programme
Theme Selected Quotes
Time M drime itis on! Trainers are volunteers and

getting the time to attend fixed seminars is
always tricky. Never suits everyone, hence
online, do at your pace.

6riming, best done in winter/oBeason

@i stance of travel 6

distance to traimg centré
@epends on venue and tine

Location of Venue

Work Commitments ONor kO
ONork commitments times and placdes

OWork commit ment so

= =2 =4 4 = =4 4 =4

Other 6 Lack oahdoptanidas from work
shop®

0 bavoidablepre-arrangedneeting at time of
training seminay

ofli tt@odong n duratiord

6Cost o

6 \Wuld have to be short, snappy, focussed
no long drawrour seminarg

=

= =4 =4

4.27 Recommendedstrategies toeducate athletes aboutconcussion
Participants were asked: Owhat strate:;
effective in educating yo athletes about spostse | at ed concussion?f
strategies and suggestions were identifsse Table 2). The most commonly
suggested strategy to educate athletes atmmaussion and concussion safets
aneducational seminar and-person worksbp. Compulsory education for coaches

was another strategy suggested by several coaches. Coaches also suggested that
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athletes be educated about SRC by an informational video shown during a team
meeting or before/after a team training. Other notable suggssticluded case
studies, online information, emails, handouts, posters, educating parents, and

accounts of past players.

Table 22 Selected QuotesRecommended Strategies to Educate Athletes abc
Concussion

Theme Selected Quotes
Educational Seminar &n- 9 &ducation on to the seriousness of the
person Workshop possible effect®

1 d&eminars with yearly refresher courGes

1 6 Gtside speakers/education making them

aware of the dangers of concussion

Compulsory Education for  § d¢&ducate the coaches touedte the parents
Coaches and player8
1 6 Gaches awareness providatform for
playersdiscussiob
1 dnclude as part of compulsory coach
educatiord

Informational Videos 1 &hort video to be played at a training sess
and message conveyed from trafner
1 AAwarenesemails and videos followed by
group meeting

Other 1 A specialist in the area of concussion to
address the athletis

6dam tal ks, posters
ANithin the team setting, highlighting signs
synmptomsd

= =4

4.28 Important factors in promoting concussionawareness and

reporting among GAA athletes

Coaches were asked: O6What in your vi e\
promoting concussion awareness and concu:
Coaches once again stressed the importance efised concussion education and
awareness among this population. Several coaches suggested the need for a national
concussion education and awareness campaign, including TV adverts, social media,

posters, and videos. Coaches suggested that a concussiatiedand awareness
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campaigrcould highlightplayer safety anthe potentiallong-term effects of

concussion, andould includea high profile intercounty athletés) talking about

their personal experience(s) withncussionA couple coaches also mentamhhow
attitudes towards concussion need to be changed among the GAA community.
Finally, other coaches suggested that GAA clubs provide medical support and elect a
medical liaison within their club to help identify concussion signs and symptoms
among athlees and to ensure that this injury is managed appropriatbgmes and

selected quotes from tls¢udy participants are presented eible 2.
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Table 23 Selected QuotesmportantFactors inPromotingConcussion
Awareness anBReporting among GAMthletes

Theme
Concussion Education and
Awareness

National Concussion
Education and Awareness
Campaign

Shift in Attitudes towards
Concussion among the GAA
Community

Medical Support within
Clubs

Other

Selected Quotes

T

T

)l
)l

)l
)l

= =4

= =4

= =4

6rhe more aware players are about
concussions, the more they will be able to
avoid concussion, the more they will be abl
to manage concussion, and the more
understanding teammates will be iplayer is
concussedl

O0Education of all|l S

dCampaign, posters, videos and education
0 Bk of sociamedia highlighthe dangers
involved usehigh profile intercounty players
to promote id

dvideo for all clubé

dreammates, officials and opponents must
understand that this IS more important thar
the game. In match view of an incident is
usually more accurate than the siohe view
but it may be hours later before they report
what they saw

60Changing mentality
&Changingthetat i t ude of pl

AMedical suppoid

&Each club should appoint medical liaisor
officer for report structure whoonsults with
club doctor especially in repeat scenario
maybe access to online database to coal ¢
national daté

0 &se studies from top playérs

Collective responsibility teammates,
officials AND OPPONENTS must
understand that this IS m@important than
the game. In match view of an incident is
usually more accurate than the sideline vie
but it may be hours later ek they report
what they sawb
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4.3Phase II: Baseline Data Collection among Athletes

4.31 Participant profile.

A total of 435 high school athletes completed the survey, with 208 males
(47.8%) and 227 females (52.2%) in the sampleletes ranged in age from 12 to
18 years oldNlage= 14.55+ 1.67), and about half of the participants indicated that
hurling/camogie watheir primary sport. Overall, 174 (40.0%) of the athletes
reported that they have been previously educated about SRC. The most common
source of information/education was from their paremts 106, 24.4%), followed
by information obtained from coaches<76, 17.5%), and from medical
professionalsn= 61, 14.0%). Approximately or@-ten participantsn=50)
reported a history of at least one medically diagnosed concussion, in their lifetime
(males:n = 33, 15.9%; females1 = 14, 6.2%).Table24 providesa further

breakdown of the demographic characteristics of participants.
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Table 24 SociodemographiandPlaying Characteristics of th8tudy Population, byGender ( = 435)

Demographic factors Overall (n=435) Males (n=208) Females (n=227 p
Mean age, years 14.55 (1.67) 14.75 (1.69) 14.37 (1.63) 0.021
Training (practice) sessions per week (median) 3.53(1.43) 3.81 (1.41) 3.27 (1.40) <0.01
Primary sport played, % (n)
Gaelic Football 30.1 (131) 13.9 (29) 44.9 (102) <0.01
Hurling/camogie 52.2 (227) 68.3 (142) 37.4 (85)
Other 14.3 (62) 16.3 (34) 12.3 (28)
Missing 3.4 (15) 1.4 (3) 5.3 (12)
Previous concussion education, % (n)
Yes 40.0 (174) 38.9 (81) 41.0 (93 0.389
No 56.6 (246) 60.1 (125) 53.3(121)
Missing 3.4 (15) 1.0 (2) 5.7 (13)
History of medically diagnosed concussion (lifetime)
Yes 10.8 (47) 15.9 (33) 6.2 (14) 0.001
No 88.7 (386) 83.2 (173 93.8 (213)
Missing 0.5 (2) 1.0 (2) 0.0 (0)

Note.Mann Whitney U ancChi-squared testarereconducted to assess gender differemce®ntinuous and categorical variables,
respectively
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4.3.2Concussionknowledge

At hl et e s dknavtedge scwes ramged from 1 to ¥8<8.29 SD=
2.07). Higher scores indicated greater knowledge about concussion. Overall,
participants demonstrated moderate knowledge about the signs and symptoms,
recovery process, and the potential shemn heéth consequences. However,
approximatelyon¢ hi rd of participants incorrect]ly
person has a concussion by the way the person looks.@haotthirds of
participants incorrectly believed that brain imaging typicalipws visible damage
to the brain, after a concussion occurs. Additionally, 41.1% of participants
incorrectly indicated that 6a concussion
head. 6 Results of additi on-elaedknovdeaige as s e s
are presented ihable25.

4.3.21 Genderdifferences inconcussionknowledge

Results revealed no significant gender difference in the summative
concussion knowledge scores. However;stuare analyses of individual
concussion knowledgeéeims revealed significant gender differences. Females were
significantly less |ikely than males to
one concussion are mor e | p<&kO®1).yentales have al
were also significantly less likethan males to recognise that a concussion may
cause an athlete to feel sad or depregsed)(009). Additionally, females were
significantly less likely than males to indicate that concussions may pose a risk to an
at hl e t-terth bealth amd gebeing (o = 0.039). Compared to males, however,
females were more likely to indicate that resting your brain by avoiding things such
as playing video games, texting, and doing schoolwork is important for concussion

recovery p=0.013).
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Table 25Knowledge tem Scores among Athletes by Gender, % Correch(n}4@5)

Knowledge item Overall Males Females p

1. Symptoms of a concussion can last for several weeks. (T) 79.5 (346) 79.3 (165) 79.7 (181) 0.891

2. Resting your brain by avoiding things such as playidgw 74.5 (324) 68.3 (142) 80.2 (182) 0.013*
games, texting, and doing schoolwork is important for concus:
recovery. (T)

3. A concussion cannot cause brain damage unless the person | 72.2 (314) 71.6 (149) 72.7 (165) 0.963
been knocked out. (F)

4. Evenif a player is experiencing the effects of a concussion, 71.3 (310) 67.3 (140) 74.9 (170) 0.147
performance on the field of play will be the same as it would b
had the player not experienced a concussion. (F)

5. Once an athl et e f erecbvery piobeasdask 70.8 (308) 69.7 (145) 71.8 (163) 0.923
complete. (F)

6. Concussions pose atermhealh artd well i 68.7 (299) 72.6 (151) 65.2 (148) 0.039*
being. (T)

7. People who have had one concussion and more likely to have 64.4 (280) 79.3 (165) 50.7 (115) <0.01**
andher concussion. (T)

8. A concussion may cause an athlete to feel depressed or sad. 63.7 (277) 68.3 (142) 59.5 (135) 0.009**

9. The brain never fully heals after a concussion. (F) 62.1 (270) 59.1 (123) 64.8 (147) 0.229

10.There is a possible risk of death if a second concussion occur 61.1 (266) 59.1 (123) 63.0 (143) 0.452
before the first one has healed. (T)

11. A concussion can only occur if there is a direct hit to the head 58.9 (256) 58.2 (121) 59.5 (135) 0.898

12.1t is easy to tell if a person has a concussion by the way the p 35.4 (154) 31.7 (66) 38.8 (88) 0.168
looks or acts. (F)

13. After a concussion occurs, brain imaging (e.g., compagsisted 35.4 (154) 36.5 (76) 34.4 (78) 0.494

tomography, magnetic resonance imagininga( etc.) tygcally
shows visible physical damage to the brain (e.g., bruise, blooc
clot). (F)

Note.Chi-squared tests were conducted to examine gender differépe@s05; **p<0.01; T = True; F = False.
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4.3.3Perceivedoutcomes of reporting concussion
Attitudes towardgoncussiorandconcussiofreporting scores ranged from 8
to 52 M = 25.33,SD= 7.50). Higher scores represent the belief that there are more
negative consequences of reporting a concussion. Overall, athleézallyehad
safe/favourable attitudes towarctsncussionand the perceived outcomes of
reporting (sedable25) . The most negatively perceive
wi || not be allowed to start playing or |
by 61 will be held out of upcoming games
ol 611 be back at full strength sooner t h:
in the | ong rundé as the most f avsoreer abl e/ |
4.3.31 Genderdifferences inperceived outcomes of reporting concussion
Results found significant differences
and symptom reporting by gender such that females perceived significantly less
negative consegnces of symptom reporting as compared to males (seeZBble
Females were significantly less likely than males to believe repadingussion
woul d hurt t hei mp<O0i0G)Redulis ajgcerevéaled tmbfemales (
were significantly less ligly than males to believe that their teammates would think
less of them if they reported symptoms of a suspexiadussior{p<0.001). In
addition, females were more likely than males to believe that their teammates would
think they made the right decisiahthey disclosed their symptoms, to a supervising
adult <0.001). Finally, compared to males, females were more likely to believe
that they would be better off in the long run if they repod&acussion symptoms
(p=0.010), and that they would be baatkfull strength sooner than if they failed to

reportconcussiorsigns and symptome<0.001).
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Table 26 PerceivedPositive and\egativeOutcomes offoncussiorReporting amond\thletes byGender M (SD) (h = 436)

Perceived outcome item Overall Males Femaks p

1. 1'will not be allowed to start playing or practicing when | thin| 4.53 (1.85) 4.62 (1.76) 4.44 (1.79) 0.207
|l 6m ready.

2. 1 will be held out of upcoming games even ifidta 3.82 (1.88) 4.00 (1.92) 3.66 (1.82) 0.052
concussion.

3.1 wi || h g petfornrmaryce.t e a mo 3.75 (1.85) 4.19 (1.75) 3.36 (1.85) <0.01

4. | will lose my spot on the panel. 3.27 (1.84) 3.24 (1.79) 3.31(1.88) 0.846

5. My teammates will think | made the right decision. (R) 2.96 (1.55) 3.46 (1.65) 2.51 (1.30) <0.01

6. My teammates will thik less of me. 2.61 (1.75) 3.00 (1.83) 2.25(1.61) <0.01

7. 1 will be better off in the long run. (R) 2.36 (1.63) 2.55(1.72) 2.19 (1.53) 0.010

8.1 61 I be back at full strenc 1.98 (1.40) 2.24 (1.56) 1.74 (1.18) <0.01

Note.Data represent mean item scores based epant scale from 1sgrongly disagregto 7 trongly agreg R = item reverse coded;
M=mean; SD= standard deviatidlann Whitney U tests wemnduced to assess gender differences
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4.3.4Reporting intention.
The scores on thatention to Report Concussion Symptoms scale ranged
from eight to 56 1 = 40.00,SD= 11.39). Higher scores indicate a higher
concussion reporting intention. Participants reported that, after an impact, they
would be mostlikelt o report o6vomit@dngolbroweel bywg n
Oexperiencing dizziness or balance probl
thingsdThe symptoms athletes indicated that they would ldady disclose, to an
appropriate adult, were havingggh e adac he d and Of edelRemsql slise
of items assessing athletesd concal.ssi on |
4.3.4.1Genderdifferences inconcussionreportingintention.
Results of the ManfVhitney U analysis revealed sificant gender
differences in concussion reporting intention (see T2HleCompared to males, |
found that females were significantly more likely to indicate that they weyplort
the following symptoms to a supervising adult, pfoshp act : Ofeelngni t i ng o
nauseou O having a hard Ooidmexpemeebernggdt ht

balance problem@ O6seeing stars, 6 and oO0feeling se
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Table 27 ConcussiorReportinglntention amond\thletes byGender M (SD) (h = 466)

Repating intention item Overall Males Females p
1. Vomit or nauseous 5.47 (1.69) 5.09 (1.85) 5.81 (1.46) <0.01
2. Experience dizziness or balance problems 5.26 (1.72) 5.00 (1.75) 5.50 (1.67) <0.01
3. Have a hard time remembering things 5.22 (1.79) 4.93 (1.87) 5.47(1.68) <0.01
4. See stars 4.99 (1.94) 4.70 (1.98) 5.25 (1.87) <0.01
5. Have problems concentrating on the task at hand 4.92 (1.73) 4.79 (1.76) 5.03 (1.71) 0.203
6. Feel sensitive to light or noise 4.85 (1.85) 4.62 (1.87) 5.05 (1.81) <0.01
7. Feel sleepy or in aade 4.78 (1.86) 4.69 (1.85) 4.85 (1.87) 0.282
8. Have a headache 4.47 (1.93) 4.46 (1.95) 4.47 (1.91) 0.930

Note.Data represent mean item scores based epant scale from 1strongly disagrekto 7 Gtrongly agreg Mann Whitney
tests were conducted éxamine gender differencdd;= mean; SD= standard deviation
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4.3.5Symptomsexperienced andreporting behaviours.

The number of concussion symptoms experienced by athletesrpasit,
ranged from O to 8\ = 1.91,SD= 1.82), with approximatelyo-thirds of
participants reporting that they experienced at least one symptom of concussion, this
season. Of participants who reported at least one symptom of SRC this season,
57.4% reported that they did not immediately disclose their symptom(s) tela@oa
medical professional, during a practice and/or game. Around half of these
participants (46.4%) reported that they
that they had a 6headache at | east once
Additionally,23.% r eported that they Ovomited or
experienced getdt ianfg etrheainr i dnpealclt rswrsg ai ne
and/or game.

4.3.5.1Genderdifferences insymptomsexperienced andeporting

behaviours

Results found signifnt gender differences in the type of symptoms athletes
reported experiencing aftan impact (Tabl@8). More specifically females were
significantly |l ess |ikely than0001)] es to |
having thep00®é)e,] lamdin@lébogs of cdprsci ousn
0.019), posimpact, during a practice or game, teeason. There was no significant

gender difference in SR&porting behaviours.

95



CHAPTER FOUR: RESULTS

Table 28 SymptomsExperienced an&eportingBehavioursPostImpact [This Season), % (n)(= 435)

Symptoms experienced Overall Males Females p
Dizziness 46.4 (202) 54.3 (113) 39.2 (89) 0.001
Headache at least once during the week 44.8 (195) 48.1 (100) 41.9 (95) 0.170
Vomited or felt nauseous 239 (104) 25.0 (52) 22.9 (52) 0.546
Bell rung 22.8 (99) 28.4 (59) 17.6 (40) 0.006
Problems studying, concentrating or doing class work 17.9 (78) 20.2 (42) 15.9 (36) 0.211
Saw stars 14.0 (61) 15.9 (33) 12.3 (28) 0.271
Forgot what to do othe pitch 14.0 (61) 13.0 (27) 15.0 (34) 0.580
Lost consciousness or blacked out 5.5 (24) 8.2 (17) 3.1(7) 0.019
Behaviour item

Experienced any of these symptoms and did not immedi: 57.4 (170) 57.5 (92) 57.4(78) 0.980

tell my coach or physiotherapist
Note.Chi-squared testwereconducted to assess gender differences
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4.4Phase lll: Evaluation of the Programme

4.4.1Programme effectiveness

4.4.1.1Response

The flow chart inFigure4 (seepg. 69) tracks the loss of participants ovhet
course of the study. Approximately.2% of participants in the intervention group
(n=59) completed questionnaires at all three time points. In totalthineof the
intervention group were missing data at Time 2, and approximatel/o A&
participants were missing data at Time 3. Just over thueters (77.4%) of
participants in the control group completed questionnaires at botpoims(n =
153). No statistically significant differences were found between those who
completed the questionnaiat all timepoints and those who did not complete the
guestionnaire at all timgoints.

4.4.1.2Participant profile.

At hl etesd descriptive andTabe28o0gr aphi c
When baseline characteristics among the intervention and cgraug were
compared, results showed that the control group was significantly more likely to

report being previously educated aboohcussiorthan the intervention group.
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Table 29 Characteristics of the Study PopulatlonGroup

Demographic Factors Intervention (n=59) Control (n=153) p
Mean age, years
Overall 14.71 (1.51) 14.37 (1.61) 0.164
Boys 14.48 (1.73) 14.74 (1.60) 0.494
Girls 15.00 (1.13) 14.19 (1.60) <0.01
Previous Concussion Education, % (n)
Overall 25.4 (15) 53.9 (82) <0.01
Boys 45.5 (15) 38.0 (19) 0.430
Girls 0 (0) 61.8 (63) <0.01
History of Medically Diagnosed Concussion (Lifetime)
Overall 13.6 (8) 7.8 (12) 0.213
Boys 12.1 (4) 14.0 (7) 0.751
Girls 15.4 (4) 4.9 (5) 0.062

Note. Chi-squared testgereconducted to assess gender differences in categorical variableteatsdwere used

to examine gender differences in continuous variables.
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4.4.1.3Immediatelypostintervention

4.4.1.3.1Programmempact on th&heory of Planed Behavioucognitions

The repeated measures ANOVA revealed a significant main effect of time on
at h| RBC &igwebA), (Fuse=8.06,p<0.01). Athletes demonstrated increased
PBC immediately after the intervention compared with their own baspérceived
behavioural control scores. Results also revealed a significant main effect of time on
athl etebs concussi omD)r(k,.sme X9t55,pr0y01)i This ent i on
was characterised by significantly greater concussion reporting onteartiong
athletes posintervention, compared to their own baseline scores. Results did not
reveal any significant main or interacti.
perceived outcomes of concussion reporting (Fig)eor on their subjective

reporting norms (FigurgC).
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—t—Boys == Girls
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4.4.1.3.2Programmeampact onconcussiorknowledge

Results found a significant main effect of timew = 89.23,p<0.01) with
athle es® scoring significantly highe+ on ¢t
intervention compared to their baseline scores. A time x gender interagtien=F
577,p<0. 05) was also found on participant 0s
g i r | ssheirg significantly higher pesttervention compared to boys and when
compared to their own baseline concussion knowledge scores.

4.4.14 Shortterm effectivenesof the programme.

4.4.1.4.1Programmdampact on th&heory of Planned Behaviogbgnitions

The repeated measures ANOVA on athl et
(Figure6D) found a statistically significant time x groupa(fo1=16.42,p<0.01)
interaction, revealing that participants in the intervention group reported higher
concussion fgorting intention scores at follewp when compared with control
group athletes, and with their own baseline scores (F&jdyeThe results also
demonstrated a statistically significant time x group x gender interactigni{E
4.87,p<0.05), demonsating that boys in the intervention group had higher
concussion reporting intention scores at folegrwhen compared to girls, the
control subjects, and their own baseline scores. None of the other analyses, primarily
perceived behavioural control (Figua), subjective reporting norms (Figués),
or attitudes towards the perceived consequences of concussion reporting §Eigure

were statistically significant.

101



CHAPTER FOUR: RESULTS

—4—DBoys (control)

Boys (intervention)

A Perceived Behavioural Control

60.0
55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0

MEAN PARTICIPANT SCORE

C Attitudes towards Concussion Reporting

60.0
55.0
50.0
45.0
40.0
35.0
30.0
25.0

MEAN PARTICIPANT SCORE

20.0

BASELINE

FOLLOW-UP

BASELINE

FOLLOW-UP

Girls (control)

Girls (intervention)

B Subjective Norms

MEAN PARTICIPANT SCORE

60.0
55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0

D Reporting Intention

MEAN PARTICIPANT SCORE

60.0
55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0

—
N ®
BASELINE FOLLOW-UP
\\
BASELINE FOLLOW-UP

Note.This figure only presents data from T1 and T3 as the control group did not
complete an assessmefT 2.

Figure 6 Theory of Planned Behaviour Cognitions, by TiRant, Group, and

Gender
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4.4.1.4.2Programme finpact onconcussiorknowledge

There was a significant time x group interaction for concussion knowledge,
(Fa.,203= 7.07,p<0.01). This was characterised by significantly greater concussion
knowledge scores among the intervention group at fellppwcompagd to the
control groupodés concus supandwithktheroine dge s c o
baseline concussion knowledge scores.

4.4.2Programme implementation.

4.4.2.1Participant profile.

Of the 229 patrticipants who completed the programme, 138 (60.3%)
comgeted the programme evaluation form. Of these, 103 (74.6%) were male and
played hurling.

4.4.2.2Programmeexperience

Overall, athletes reported positive attitudes towards the concussion education
programme and what they felt they had gained from atigrile programme. The
majority of athletes agreed that as a result of attending the concussion education
programme (i) they ttha better understanding of concussion, (ii) they learned the
importance of reporting concussion and immediate removal fromaoialy(iii) they
feel that they learned a lot from the programme. Additionally, participants reported
that an appropriate amount of information was covered, and that all information was
understood/clear. The elements of the programme that participantstéutibat
they enjoyed most were: (i) increasing their awareness about cant\gsthe

video clips, and {ii) the interactive demonstrati¢gsee Tabl&0).
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Table 30 SelectedQuotes The Elements of thérogrammeParticipantsi ndicatedT hat

TheyEnjoyedMost

Theme Selected Quotes

Increasing awareness about q
concussion

= =4

Video clips 1

=

Interactive demonstration i

= =

&nowing the symptoms and helps me feel more
safé

dt had lots of information about concussions the
would be useful in matches to coine

dt was very interesting a lot of stuff | did knowd
d learned more about the importance of reportir
symptoms of concussién

0 \eos were very realisfic

0 \eo of your man drawirt

0 fie collision video how it was a shoulder
collision but still a concussi@n

0 Re video explaining whia concussion was

0 fe interactive game to show effects of
concussiof

6 fie voluntary gant

0 Vual displays and explanatidn

4.4.2.3Usefulness of the information included in the programme

Participants were asked to progidritten responses on tlieeemost

important things (or topics) that they learned during the programme. The written

suggestions were collated, and specific themes/topics were idenftifiedhree most

important things (or topics) athletes indicated thay learned from the programme

included: (i) the importance of reporting concussion to a trainer or supervising adult

and not playing on with symptoms, (ii) the retdorsportguidelines, and (iii) how

to recognise concussioa.{.,the signs and sympins of concussior{yefer to Table

31).
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Table 31 SelectedQuotes The MostImportantThingsParticipantsindicatedThat They

Learned~rom theProgramme

Theme

Selected Quotes

Importance of reporting concussic |

Returnto-sport guidelines

Concussion Recognition

T

= =

= =4 4 —a -

0 Rways tell the coach if you have a consiosd
0 d@ll someone if you experience concussion
symptoms$

0 @ always report symptoras

0 ¥u have to pass a number of stages to return
playingd
0 fie steps to recover
60 Wh en

6Sympt oms

t o

return to ful
0 bBw to recognise a concussidn
0 i§ns of concussidn

of

concussi ¢

Participants were also asked to rate the usefulness of the information they

were provided during the programrme a scale from % not at all usefuto 5= very

useful Thethreemosthighly ratedtopics were:ij returnto-sportguidelines

(81.9%), (i) the signs and symptoms of concussion (81.2%), andh@ipotential

long-term health consequenc@® 4%). Such topics align with the topics

respondents indicated were the magportant thinghopics they learned through the

programme, outlined abov&able32 providesa breakdown of topics and the

proportion of respondents scorifigery usefubin receiving information about that

topic.

Table 32 Topics and théroportion ofRespondent$Sc o r iVargUs @ f ul o

(n=138)

Topic % n
Returnto-sportGuidelines 81.9 113
Signs & Symptoms 81.2 112
Longterm Health Consequences 80.4 111
Concussion Management 72.5 100
Shortterm Health Consequences 68.8 95
Assessment of Conssion 68.1 94
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4.4.2.4Feedback on theraining activities andfacilitator.

Participants provided feedback on the training activities and facilitator of the
programme. Participants indicated that they liked the videos included in the
programme most ftowed by the small group work and discussion. The majority of
participants also reported that the facilitator had good knowledge of the topic, was
prepared, anthat the presentation wakearly and engaginglgresentedTable33
summar i s es fepdback on the traiainmg tadiivgties and the facilitator of the

programme.

Table 33 Feedback on the Training Activities and Facilitator, &hd Proportion
of RespondentSc o r iLikegSo e w h a Liked Veny Muic hng= 138)

Feedback on Training Activés & Facilitator % n
Delivery of Training
Videos 81.9 113
Small Group Work 73.2 101
Discussion 73.2 101
Lecture Format 67.4 93
Clickers 63.1 87
Facilitator
Knowledge of Information 80.4 111
Preparedness 76.8 106
Clearly and Engagingly presented 76.8 106
Time Used Effectively 61.3 104

4.42 5 Recommendedhangeséadditions to theprogramme

Athletes provided several recommended changes/additions to the programme.
The athletesap three recommendations for improving the programme included: (i)
adding more interactive activities or a game to the programme, (ii) adding more
video clips showing how athletes can obtain a concussion, and (iii) adding an
interview of an athlete who Hapbtained a concussion sharing their personal
experience with the injury and the recovery proc&able34 provides selected
examples of recommended changes/additions to the programme provided by

participants.
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Table 34 SelectedQuotes CommonRecommedrdations forThingsThatCould
Be Done tolmprove theProgramme

Theme
Interactive Activities or
Games

Video Clips

Athlete Interview

Concussion Management

Continued Play with
Concussion

Other

Selected Quotes

E N

More activitiesbo
More interactive ac
More interaction wi
More interaction wi
More vides of impacts to see what it looks
| i ked

dore videos of people getting concussion:
in troubl ed

M ore examples of concussions of county
teams at high | evel

More videos of examples of concussion fr
di fferent sportséo

aybe an interew of a person suffering
from concussiond

GMore details on what to do the day you ge
concussionbo

MHow a player would feel if he played a full
game possibly suffe

ANould your performance be affected after
you return from con
How many players have concussion but

never telld
AVake people aware that concussion can
happen in any sport

Maybe what a doctor

4.4 2.6 Effect of the programme onreportingbehaviours

The majority of participants (88.6%) indicated that attending the programme

wi || make them more O0likelyd or oO6extremel

40.2% and 48.4% respectively. There were no significafdrdiiices irthe effect of

the programme on future reporting behaviours by genqde0(089) or sport played

(p = 0.089).

4.42.7 Satisfaction with theprogramme

Overall, the results from the pestervention Evaluative Questionnaire show

that athletesvere positive about the programme. The majority of participants

(84. 3%) indicated that they were either
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the programme. There were no significant differences in overall programme

satisfaction by gendep & 0.154) or sport playedy(= 0.154. Table35 provides

several examples of feedback received from participants regarding their satisfaction

with the programme.

Table 35 SelectedQuotes Pa r t i ¢ $atsfaatidn @vith thérogramme

T 6The pr es e nywaltaid ouhandvextseemelydelpful and educatec

me more about concussion. 0

T 61 enjoyed this session today?éo
T dfhat i s was very good?©d

T dt was a very helpful talk which
T 61 feel every player should be
T 61 enjoyed the talk and | earned
T 61 found the programme useful .6
T 61 really enjoyed |, | found it

concussionbo

4.5Phase IV: Testing the Theoryof Planned Behaviour
4.5.1Participant profile.

Table36presetsa br eakdown of participantséo
The sampler(= 198) was composed of 13malesand 66 male high school GAA

athletes, with a median age of 14.0 years old (rant218). Of the 198

respondents who completed the initial syr¢€l), 153 (77.3%) also completed the

survey at the endf-season followup (T2) 61 males; 102 femaleshhe main

reasons for attrition include student athletes not being at school on the day of data

collection or no longer being a member of their schawl GAA t eam.
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Table 36 DescriptiveStatistics for Demographic Variablas<£ 153)

Continuous Measures Median (range)
Age, years 14.00 (1218)
Number of days per week they practice their sport (on averag 4.00 (27)
Categorical Masures % (n)
Gender

Males 33.3(51)

Females 66.7 (102)
Previous concussion education

No 45.8 (70)

Yes 53.6 (82)

Missing 0.7 (1)
Diagnosed with concussion by medical professional (lifetime) 7.9 (12)
Symptoms gperienced posimpact and reporting (this season)

Dizziness 49.7 (76)

Headache at least once during the week 41.8 (64)

Vomited or felt nauseous 27.5 (42)

Bell rung 22.9 (35)

Problems studying;oncentrating or doing class 17.6 (27)

Work

Saw stars 17.0 (26)

Forgot what to do on the pitch 12.4 (19)

Lost consciousness or blacked out 3.9 (6)
Disclosure Behaviours

Experienced any of tke symptoms and did not 49.5 (50)

immediately tell my coach or physiotherapist

Continued to play with symptoms of a suspected 18.8 (19)

Concussion

4.5.2Descriptive statistics.

Table37 shows descriptive data and bivariassociations for the study
variables. Participantgenerally had moderately safe/favourable attitudes towards
SRGCreporting, perceived that their teammates wanted them to report SRC,
perceived themselves to have tapabilities to report SRC (refer to TaB8), and
had moderate intentions to report SRC symptoms to a supervising adult. As
predicted by TPB, there were moderate correlations between each of the predictor
variables and intentions (see TaB®, with attitudes (= 0.21, p<0.01), subjective
norms (r=0.31, p<0.001), and PBC#0.51, p<0.001¥howing significant
correlations. Intentions & 0.23, p<0.05), PBC & 0.28, p<0.01), and past
disclosure behaviours £€0.25, p<0.05) were moderately correlated witlséason

disclosure behaviours.
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Table 37 BivariateAssociations anBescriptiveData for theConstructs of the Theory of Planned Behaviour and Concussion Reporting
Behaviours

Variable Possible Rang: M (SD) 1 2 3 4 5
1. Attitude 8-56 39.24 (6.72) - - - - -
2. Norms 10-70 53.56 (9.62) 0.39* - - - -
3. PBC 5-35 22.48 (7.23) 0.36** 0.31** - - -
4. Intention 8-56 41.44 (11.01) 0.21** 0.31** 0.51** - -
5. Past behaviour 0-1 - 0.02 0.23* 0.13 0.22* -
6. In-season behaviour 0-1 - 0.15* 0.14 0.28* 0.23* 0.25*

Note.M=mean; SD= standard deviation; PBCerqeived behavioural contrdp<0.05. **p<0.01.
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Table 38 PerceivedBehaviouralControl Over ConcussiorReportingBehaviour among
SecondarySchool GAA athletesr(= 152)

Perceived behaviour control outcome iten Mean (SD) ScoreD 6 ,

1. I am onfident in my ability to report symptoms ¢ 4.62 (1.74) 39.7 (60)
a concussion, even when | think my teammates w

me to play

2. | am confident in my ability to recognise when | 4.62 (1.84) 39.1 (59)
have symptoms of a concussion

3. I am confident imy ability to report symptoms o 4.56 (1.76) 37.1 (56)
a concussion, even when | really want to keep

playing

4. | am confident in my ability to report specific 4.50 (1.74) 35.1 (63)
symptoms, even if | am not sure that it is actually :

concussion

5. lam confident in my ability to report symptoms 4.19 (1.73) 27.1 (41)
a concussion, even if | do not think they are all the

bad

Note.Data represent mean item scores (scales scerg@a@nid percentage of participants w|
scored 6 (agree) or 7 (stroggigree) with each statemeBD = standard deviation.

4.5.3Predicting concussionreporting intentions.

The models of hierarchical multiple line@gression (Tabl89) show that, in
step 1, age, gender, history of medically diagnosed SRC(s) (lifetim@previous
SRC education explaingsl0% of the variance in intentions. The model was not
significantF(4, 97)=2.34,p=0. 06 1, wi t=h0.2G3,p<D.95) emgrgng asb
a significant predictor of intention. When PBC, subjective norms, and atineie
enteredn the next step of the model these T&Bstructs accounted for an
additional26.0% of variance in the prediction of intentions. This model was
significant,F(7, 97)= 7.42,p<0.001, with history of a medically diagnosed SRC and
PBCbheingsigni fi cant predi=0i8pk 6. 0-80;54,&%A00It i ons
respectively).

In the next step of the model, knowledge was entered. This model was
significantF(8, 97)=6.77,p<0.001, with history of medically diagnosed SRC
(lifetime) and PBCwer gi ng as signi fi cank20,predi ctor
p< 0 . 0=50;60,00.001). In the final step of the model past disclosure behaviour
was entered and accounted for an additional 1.0% of the variance in the prediction of

intentions, with PBC emeingg as the only significant independent predictor of
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i nt e n t=0.97,m1s0.0Q1p The final model accounted for 33.0% of the variance
in reporting intentions;(9,97)= 6.24,p<0.001.
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Table 39 PredictingConcussion Reporting Intentions: Hierarchicaldan Regression

Model 1 Model 2 Model 3 Model 4
b _P o) P b p b b
Step 1
Age -0.27 0.01 -0.15 0.124 -0.15 0.132 -0.15 0.103
Gender -0.13 0.217 -0.06 0.539 -0.04 0.631 -0.4 0.644
History of concussion 0.12 0.241 0.18 0.047 0.20 0.032 0.18 0.06b
Previous concussion education 0.01 0.931 0.10 0.316 0.10 0.320 0.11 0.246
Step 2
Perceived behavioural control - - 0.54 <0.001 0.60 <0.001 0.57 <0.001
Subjective norms - - -0.02 0.804 -0.06 0.527 -0.08 0.417
Attitudes - - 0.08 0.429 0.08 0.393 0.09 0.333
Step 3
Knowledge - - - - 0.13 0.184 0.11 0.248
Step 4
Past reporting behaviour - - - - - - 0.12 0.178
R2 0.06 0.32 0.32 0.33

Notee6 Past reporting beh aOsmnooraporbandilareportthasdhe thterpratatidn s the mradisted reporting
intentions score would be 0.12 points higher for those who repgytegtoms otoncussionn the pasas compared to those who did
not reportsymptoms otoncussionn the past
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4.5.4Predicting in-seasonconcussionr eporting behaviours.

Of participants who reported at least one symptom of SRC this season (N
64), 40 (62.3%) indicated that they immediately reported their symptoms to a
supervising adult. Aslustrated in TabletQ, in step 1 of thesequential logistic
regression analysis, the model?QwWi=64h i nt el
= 9.08,p<0.05; however, only PBC was a significant predictor eseason SRC
reporting behaviours. When past behaviour was entered in the seqoiiteste
overall mo d e | 2(3yM=s64)s 11dl9p<F.06 and RBC agaia was the
only predictor of inseason SR@eporting behaviours, with higher levels of PBC
associated with an increased likelihood of participants disclosing symptoms of a
suspeted SRC to their coach or to medical personnel {dRL1).

Table 40 Predicting Inseason Concussion Reporting Behaviour: Sequential Logistic
Regression (i 64)

Exp(B) Lower Upper p
Bound Bound

Step 1
Reporting intention 1.01 0.96 1.07 0.585
Perceived behavioural control 1.11 1.00 1.23 0.034
RZ 0.18
Step 2
Reporting intention 1.01 0.95 1.07 0.772
Perceived behavioural control 1.11 1.00 1.23 0.044
Past reporting behaviour 0.43 0.74 7.37 0.137
R? 0.22

Note. For nonreport, n= 24; for reporting, r= 40. Exp (B) represents the odds rata,
example higher perceived behavioural contrdl.isltimes more likely to prediah-season
concussion reporting behaviour

4.6 Summary of Results

This chapter praded a detailed overview of the results of each phase of the
study. In the first phase of this researcbsluts revealeda discrepancy in the
concussion education currently provided to coaches by the GAA and their
needs/desire#dditional results demorngated that a large percentage of coaches do
not talk to their athletes about concussion and the importance of disclosing
symptoms to a supervising aduit.the next phase of this study, results found poor

disclosure of concussion symptoms among this ladipn of athletes. Bsultsalso
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demonstrated that athletes associate concussion and coneapsidimg with
various negative outcomes, including
their position on théeeam. Some interesting gender differencesoncussion
reporting relevant cognitions were also reported and discussed.

In the next phase of the study, the process of implementatiprogramme
effectiveness of the theoriven concussion programme thwedsdeveloped as part
of this researclvere evaluatedResultsfound that, overall, participants enjoyed the
programme and felt that they learned a lot about concussion by attending the
programmeThe findingsalsosuggesthat the programme had positive and lasting
effects on anréldted knewdedge, peraeiced Isebavioural control,
and reporting intentions. Finally, in the fourth phase of this resgiesltility of
TPB in predicting concussion reporting intentions amgeason reporting
behaviouravas examinedResults suggeshat TPB is a useful framewot&

partially understand and predict concussion reporting intentiongaseason

hur |

reportingp e havi our s. However, although result:

large percentage of variance was unexplained by the TPBl.ndue suggests that
other factorsincluding the reporting environment and contextual factogs,
influenceconcussion reportingehaviours among this population of athlefdse
findings of this study should be interpreted with caution due to theatiois of this
research (se€hapter Five
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CHAPTER FIVE
DISCUSSION

5. 1 Chapter Overview

Sportrelated concussion is a public health concern, especially among child
and adolescent athletes, as their brains are still devel(frid et al.,2003;
Halgead & Walter, 2010)Each year, 1.1 to 1.9 million spe&nd recreational
related concussions occur in US children
Existing studies demonstrate that athletes who continue to play or delay care seeking
postconcus®n are at increased risk for prolonged recovery as compared to athletes
who immediately report symptoms or seek medical atteisken et al., 2016;
Asken et al., 2018; Elbin et al., 2016; Thomas et al., R0, up to50% of SRCs
go unreported andhérefore undiagnosd@hrismaret al., 2013L.aRocheet al.,
2016; Llewellynet al, 2014; McCreat al, 2004, Meehaet al.2013; Register
Mihalik et al., 2013). Lack of recognition of concussion symptoms, not thinking the
injury was serious enough tcawant medical attention, motivation not to be
withheld from competition, and lack of awareness of concussion are the most
common reasons athletes continue to participate in sports and do not seek immediate
medical care poshjury (Bramleyet al, 2012; Girisman et al., 2013; Kaut et al.,
2003; McCrea et al., 2004; Sgeal, 2009. Empirical evidence therefore highlights
the importance of increased concussion awareness and praamnies sporting
populations, competition levels, and age groijpe overall aim ofthis studywasto
systematicallydesign, implement, and evaluate a thedwiyen concussion education
and awareness programme for secondary segediGAA athletes and coachesn
atrisk, yet understudied sporting population

In order to @sign a programme that fits the needs of coacheaddr@sses
knowledge gaps among youth GAshletes, the study startbg conducting a needs
assessment among coagHeowed by the collection of baseline data from athletes.
The samplavas then dividedhto intervention and control groups, following which
an educational angrevention programme waklivered Theimmediate andshort
term effectiveness of the programme and the process of implementation was then
evaluatediusing quantitative measur&delimited success of previous prevention
programmegCaron et al., 20J)5ndicates the need to adopt a different approach to

the design ofuchprogrammes.

116



CHAPTER FIVE: DISCUSSION

Empirical evidence suggests tipmbgrammes based on social and
behavioural science theories are meffective than programmes lacking a
theoretical underpinninBartholomew et al., 1998; Michet al, 2008; Michieet
al.,, 201). Studies also show that theories are needed to help us understand, explain,
and predict healtbehaviours Bartholomew et a].1998; Gielen & Sleet, 2003;

Michie et al., 2008; Michie et al., 20LDne comprehensive framewanked to
develop theoryand evidencévased health promotion programnieeghe IM

protocol (Bartholomew et al., 1998), whielas the frameworkised to guid¢he
development of this educational programme. Based on the IM process, an extensive
review of the literature, and a needs assessment stuehsconcluded that the TPB
was an appropriate model to explain and predict concussion reporting behaviours;
thus, TPB was used as a model from whitble programmepresented in this
dissertatiorwas designed and evaluated. Existing studies showhthdiPB is a

useful framework t@xplain and predict a range of healétated behaviours (Godin

& Kok, 1996), includng sporirelated concussiorK¢oshus et al., 205} Kroshus et

al., 201%; RegisterMihalik et al., 2013). Despite the documented importance of
incorporating theory into intervention design to change behavioarheorydriven
concussion education pr@mnmes exist. This research, therefore, fills a critical gap
in the literature.

Previous oncussion educaticemd preventioprogranmes have been
developed and imphmented for key stakeholders of spgery., athletescoaches,
parents, clinicians) acrossmpetition levels and athletic populatid@aronet al,
2015).Programmeontent and mode of delivery of these progrees have aried
greatlyfrom interactive oral presentations to comptiiased learning programmes
(Caron et al., 2015Although the catent and mode of delivery of these programmes

varies across sporting populatiptise primary function of these programmes is to

i ncrease knowl ed gmse thessgnssaid syemptonms oftiSRC, dand r e ¢ «

to promote care seeking behaviours (Caraal.e2015; Kroshus et al., 2044

To dat e, most programme evaluations
SRGrelated knowledge scores immediately afi@mpletion ofa SRC education
programmecompared with their own prerogramme SRC knowledge scooes
those of a control group (Bagley et al., 2012; Cook et al., 2003; Cusimano et al.,
2014; Mannass€ohick & Shapley, 2014; Miyashita et al., 2013pme
programmes have also demonstrated shagtr m | mpr ove m&R&Gt s i n
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related knowledge scoréSook et al., 2003; Cusimano et al., 2014). Howetver,

short and longterm effetiveness and impact of current educational progrananes

reporting intentions, attitudes, norms, and disclosure behav#onat cleayand

thereby requires further evaluati To the best of my knowledge, this was the first
evaluation of a theorgriven SRC education programme that aimed to improve
participants' shotterm concussiomeporting relevant cognitions, besides knowledge

alone. More specificallyhe aims ofthip r ogr amme wer e t o i ncrea
knowledge and awareness about concussion, (ii) ability to recognise its signs and
sympt oms, (irii) reporting intention, and
playing during training/games while symptomdtom SRC.The resultgrom this
evaluationsuggesthat the programme resulted in a number of significant positive

effects, immediately following programme implementation and at -tm@&eths

follow-up. However, these results should be interpreted vatition due to the

limitations of this researciNonethelesshisresearch provides a novel contribution

to the sporrelated concussion literatuaad highlights the need for randomized

controlled trials that explore the effectiveness of thelysiyen corrussion education
programmes

This chapter provides a summary of the overall findings of each phase of the
study presented in this dissertatidiis chapterthenexplores the findings in the
context of existing knowledge the field and identifies theoatribution of this
research to the literature. Subsequently, the chapter presents the implications of the
findings for health promotion research, practice, and policy. The main strengths and
limitations of this research are then highlightedh a partialar focus on the
limitations of this studyApproaches to address the limitations of this research will
also be suggested. Finally, this chapter will end with concluding remarks.
5.2Findings in the Context of Existing Knowledge

5.2.1 Phase I: needs asssment among coaches.

Using a crossectional study design, the first phase of this research assessed
the SRCrelated informational needs and desires of a sample of GAA coaches in
terms of both content and preferred method of delivésyevidence suggestit is
imperative that concussion education and prevention programmes are tailored to the
specific audience, that barriers and facilitators of knowledge use are identified, and
the proper intervention strategy is designed, implemented, and evaluated ¢Car
al., 2015; Provvidenza & Johnston, 2009; Provvidenza et al., 2013). With this in

118



CHAPTER FIVE: DISCUSSION

mind, in this phase of the study, current practices and policies in relation to
concussion education, management, and rétusport guidelinesn GAA clubs
throughoutireland Gaelic Athletic Association, 20)8vere examined and
describedThis study als@xplored whether sporting clubs and coaches are in
compliance with the management and retiarsport guidelines adopted by the
sportds g qtheGAA Dasge the dodunented evidence of the
importance of tailoring concussion education strategies to the specific audience
(Caron et al., 2015; Provvidenza & Johnston, 2009; Provvidenza et al., @048),
knowledge, this is the first study that has explored swecld educati onal
preferences for a concussion education programme, as well as their compliance with
bestpractice RTS guidelines and management practices.

The findings of thistudyfounda disconnect between the SRC education
needsand the edudeon that is currently provided to GAA coaches in terms of
content and delivery modality. Results also suggest a low uptake of SRC
management guidelines and the RTS protocol among the GAA community.
Additionally, results sugge#itat many coaches and spoctubs throughout Ireland
are not aware of and/or not foll owing
Guidelines with only onethird of coaches indicatg that their club follows the
GAAOGs RT S Thisrisamat onmuwe lto the GAA. Finch et al. (2012) repart

that a quarter of Australian community rugby coaches were either unawarsuoe

h

of the Australian Rughb yThd&reason foittee highonc us s i

levels of norcompliance of SRC management guidelines amoag@sihA
population are unknowand warrant further investigation. Nonetheless, this finding
is concerning aguidelines for dealing with SRC will only be effective at protecting
young athletes from the potential dangers of this injury if everyone involved
understands the potential imgditions of such an injury. Results of this study
reiterate the importance of identifying the specific needs of the target population
from the onset when developing plans for message content, format, and delivery of
SRC education and prevention programno#iserwise it is highly like that safety
efforts will fail (Finch et al., 2012).

Additional resultof my studyrevealed aidconnecbetween th&RC
education coaches are currently provided and their actual educational and training
needsin terms ofprogammecontent and delivery modality. For example, the GAA
provides a variety of online informational resources on SRC to cqduhwsver, an
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overwhelming66.0% of the sample in this study indicated that they would prefer to
be educated o8RCby in-personworkshops/seminar3hese findings, in line with
previous research (Provvidenza & Johnston, 2009; Provvidenza et al., 2013),
highlight the importance of assessing knowledge users felt needs, and embedding
these identified needs and learning preferendedie development and design of
SRC education programmeéss such, this researdéhan important first step in
improving the SRC education provided to this population, at preSetut.e

research, however, is needed to examine the educational and tresadwof a

larger, more representative group of GAA coaches.

Furthermore, with the diagnosis of SRC being based primarily on the honest
disclosure of symptomsy athletesand the recognition of signs and symptoms by
supervising adults, the role of coaclesreating a culture that promotes concussion
safety and care seeking behaviours is important. Positive messages from coaches
may cultivate an expectation among child and adolescent athletes to disclose
symptoms of a possible SRRroshus & Baugh, 201@augh, Kroshus, Daneshvar,

& Stern, 2014; Kroshus, Baugh, Hawrilenko, & Daneshvar, @D¥g present,
however, this research suggests that an overwhelming majority of GAA coaches
(90%) do not talk to their athletes about SRC and SRC safety prior tathefshe
season. This is discouraging as existing studies sh@wcoaches play a central role
in promoting a culture of safety and establishing an environment that values SRC
reporting (Kroshus & Baugh, 2016; Baughal, 2014; Kroshugt al, 201%l). More
specifically, previous research shows that if a coach communicates their support for
SRGreporting to their athletes, their athletes are more likely to disclose symptoms
of a possible SRC (Baugh et al., 2014; Kroshus et al., 2 &Krbshus, Garnét
Hawrilenko, Baugh, & Calzo, 20t5Kroshuset al, 2014), which may ultimately
result in significantly fewer undiagnosed SRCs and fewer athletes retuorsport
prematurelypostinjury. Thus, it is recommerstithat coaches talk to their athletes
aboutSRC and SRC safepyrior to the start of the seasand continually throughout
the seasgremphasising that disclosing symptoms of a posSiBI€is essential in

all situations, no matter how important the match might be. Soictmunication
practicesnay ke more likely ifthe training and/or educational programme is tailored
to the needs and desires of the targeted population of coauthesd, this study

found that coaches who were formally educated about®p&ted that thewere
significantly more lilely to talk to their athletes about SRC and SRC safety than
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coaches who indicated that they have not been formally educated about SRC. This
finding underscores one of the many potential benefits of SRC education and
prevention programmes for coaches.

5.2.2 Phase II: baseline data collection among athletes.

Research examininlgt h | e t-eelatéd ki Redlge, attitudes, and
behaviours provides an important context for identifying opportunities to protect
them from the potential dangersamncussive injunand repeatedoncussion
(Sarmiento, Donnell, & Hoffman, 2017)he second phase of this study, therefore,
assessed the SR€lated knowledge, attitudes, reporting intentions, and disclosure
behaviours of secondary schaged GAA athletes; and explored wrestgender
differences in these concussion reporialgvant cognitions are evident. Such
knowledge can help develop concussion prevention strategies and programmes that
adequately address many factors associated with disclosure and, therefore, reach and
impact athlete behaviours.

The findings of this study showddatsecondary scho@ged GAAathletes
are relatively knowledgeable about the general signs and symptoms of SRC, the
recovery process, and the potential stenn health consequences of thigsirg.

However, similar to previous research (Bloodgood et al., 2013; Kaut et al., 2003;
Kroshus Daneshvar, Baugh, Nowinski, & Cantu, 2D18gap still exists in what
athletes currently know about SRC and what they should know about SRC. More
specifically, this studyfound that many athletes lack a complete understanding of the
mechanism of SRC, how easy it is to recognise this injury, and of concussion
diagnostic tools. Lack of knowledge about concussion is concerning as it may cause
athletes to continui participate in sport and not seek immediate medical care post
injury (Thomas et al., 20)6thereby prolonging recoverpgken et al., 2016; Asken

et al., 2018; Elbin et al., 2016; Thomas et al., 2018

Unlike previous research (Kurowski et al., 20Wallace et al., 2017),
females in this study were less knowledgeable than males about the risks of repeated
SRC(% correct, females = 50.7%; males = 79.3#%¢ emotional symptoms
associated with concussi@ correct: females = 59.5%; males = 68.3&6)l the
potential longterm health consequences of S@&correct: females=65.2%;
males=72.6%)Greater SRE€elated knowledge among male athletes compared to
female athletes may be due to recent educational initiatives to increase concussion

awarenessamongal e at hl etes such as the I rish
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Safe Rugbyrogrammel¢ish Rugby Football Union, 20),Avhereas educational

initiatives to increase concussion awareness among female sporting populations are

lacking This gender difference i8BRGrelated knowledge and awareness is worth

noting, as research consistently shows that female athletes arsuscegtible to

concussior{Dick, 2009; Gessel et al., 2007; Lincoln et al., 20d4rid experience

longer recovery than mal¢Broshek et al.2005; Colvin et al., 2009; Covassin et al.,

2012; Farace & Alves, 2000; Kraus, Peesa, & McArthur, 2000)Takentogether,

these findings confirm thahild and adolescent GAAt h |l et-elatédd S RC

knowledge is limitedacross genderthus, his populaton may benefit froma

targeted concussion education and prevention programme tailored to the needs,

learning styles, and preferred learning strategies of the target audteoeeidenza

& Johnston, 2009rovvidenza et al., 2013Jhese results may alsaggest that this

population of youth athletes may benefit from gerddored SRC programmes.
Consistent with previous studies (Regidhalik et al., 2018), results of

this study demonstrated that attitudes towards SRC (perceived outcomes of

concusn reporting) vary widely across athletes, illustrating the disparity in

perceptions of SRC and SRC reporting among this population of attdetes (

range= 8-52). Many athletes indicated that | osi

performance, and logtheir spot on the team, were negative outcomes of SRC

reporting. Similar findingsvere previously reported/ore specifically, previous

researchound that common barriers 8RGreportinginclude thecommonbelief

among athletethat theyare expecteda play injured; perceptions that &

unacceptable to | eave the g@roomspeciicue t o a

symptoms of concussionpt wanting to lose playing time, their starting position, or

reduce their playing time in the future; and infegrthat reporting symptoms of SRC

woul d make them | ook £ MeCaeh étal(200dThiss man et

work demonstrated that male athletes perceived significantly more negative

consequences of symptom disclosure than females, including fleakivfg weak or

letting their team down. Femal@d = 5.18,SD= 1.75)also indicated a greater

intention to report future symptoms of SRC to a supervising adult, compared to

males(M = 4.79,SD= 1.86) Specifically, females were significantly more likely

than males to indicate that they would report the following signs or symptoms if

experienced after an impact: vomiting or nauseous (fenmdles5.81,SD= 1.46;

males:M = 5.09,SD= 1.85), dizziness or balance problems (femaies:5.50,SD
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=1.67; mags:M = 5.00,SD= 1.75), having a hard time remembering things
(femalesM = 5.47,SD= 1.68; malesM = 4.93,SD= 1.67), seeing stars (females:
M =5.25,SD=1.87; malesM = 4.70,SD= 1.98), and feeling sensitive to light or
noise (femaledvl = 5.05,SD= 1.81; malesM = 4.62,SD= 1.87).These results are
supported by previous research (Krosisugh, Stein, Austin, & Calz@017). One
possible explanation fahis gendewdifference in reporting intentions differences
between male and female sfiiog environmentsi-or example, literature suggests

that male athletes are often encouraged and praised for playing through pain and

i njury (Covassin & EIlDbin, 2011). Another

favourable attitudes towards SRC and SBgbrting is that females tend to be more
concerned about their future health than males (Granito, 2000); thus, females may be
more likely than males to acknowledge the lbagn health benefits of SRC
reporting.Further research is needed to elucidatemi@kreasons for thigender
discrepancyn attitudes towards SRénd toidentify motivations and barriers to
SRGreportingamong this populatioaf child and adolescent GAA athleté&auch
knowledge could be used to tailor prevention programmes to gender.

This study to the best of my knowledge, was the first to report that
participants, regardless of gender, indicated that they would be less likely to report
concussiorsymptoms that are not visible to others (e.g., headache, feeling sleepy or
in a dazerompared to symptoms that are outwardly visible to others (e.qg.,
experiencing balance problems, having a hard time remembering things). This
finding is concerning due to theeterogeneous nature of SRC symptoms, the
subjectivity of symptoms, and the detentof SRC primarily relying on athletes
disclosing their symptoms to an authoritative figure (Broglio & Guskiewicz, 2014).
These findings, together with findings from previous stud#sitman et al., 2013;
Davies & Bird, 2015Ponnell, Hoffman, Sarmient & Hays, 2017Kerr, Register
Mihalik, Kroshus, Baugh, & Marshall, 2016; RegisMihalik et al., 2013l may
suggesthat athletes do not disclose SRC symptoms due to perceptions of what
others will think of them (e.g., parents, teammates, coachesiuan the

prevailing attitude in sports which val

u

Afshake offodo an 1 njury (fiddingsrfurtherhighlight Cooper .

the importance ofoncussioreducation and prevention programmes, and suggest
that programmes may benefit from incorporating approaches to overcome the stigma
of SRC and SR&eporting.Additionally, these results suggest thdtiadamental
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change in how SRCs are viewed by GAA athletes and coaches is needed. It is
important that kegtakeholders of sport foster a culture of SRC acceptance that
encourages the disclosure of symptoms across competition levels and Getwer
research is needed examine whether intervening to change views towards SRC
and SRC safety improseén-seasomeporting behaviours.

One critical riskreduction strategy isportrelated concussiopreventionis
ensuring that athletes who are experiencing symptoms of a possible concussion are
immediately removed from play and do not return to play until theynaeated
and cleared by a medical professional (Kroshus et al4&20AcCrory et al., 2017).
Existing studies show that athletes who continue to play while experiencing
symptoms or delay care seeking poshcussion take longer to recover and are at an
increased risk of sherand longterm complications than those who are immediately
removed from playAsken et al., 2016; Elbin et al., 201& immediately seek
medical care poshjury (Thomas et al., 2038Yet, many athletes fail to report
possible SRGymptoms to a responsible adult, resulting in athletes continuing to
participate insports andithletesnot seelng immediate medical attention, thereby
prolonging symptoms and recoveAsken et al., 2016; Asken et al., 2018; Elbin et
al., 2016; Thomas at., 2018. In agreement with previous work conducted among
other samples of athletes across a range of sports and levels of comgditigh, (
Kiernan,Kroshus et al., 201Delaneyet al.,2015 Kroshuset al.,2014; Kroshus
et al., 2018; Llewellyn et al., 2014Meehan et al., 2013RegsterMihalik et al.,

2013; Torres et al., 2A), this research suggests poor disclosure of concussion
symptoms among this population of athletes, with over bal#4fs)of participants
reporting that they have played in practice or a game (this seagbrsymptoms of

a possible concussion. Although previous research has noted that females are more
likely to report SRC and seek medical care than males, no gender differences were
found in disclosure behaviours in this study. Understanding why athletesddo

not disclose symptoms of SRC is critical for developing efficacious strategies for
SRC prevention and risk reduction (Kroshetsal.,2015%); thus, future research is
needed to explore barriers to SiR€porting among this populatiai GAA athletes

such as the culture of concussiorGaelic games
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5.2.3 Phase llI: evaluation of the programme.

5.2.3.1 Programme effectiveness.

The combination of limited SR@lated knowledge, negative attitudes
towards SR@eporting and safety, and high ratesohtinued play while
symptomatic from SRC, reinforces the importanceasfcussioreducation and
prevention forchild and adolescent GAathletes. Collectively, the majority of SRC
education programmes, to date, reporhpr ove ment s -ielatedat hl et es 6
knowledge immediately aftelompletingan educational programn(@Bagley et al.,
2012; Caron et al., 2015; Cook et al., 2003; Cusimano et al., 2014; M&aissk
& Shapley, 2014; Miyashita et al., 2013ome programmes have also demonstrated
shorttermi mpr ove me nt s -fielated&nowlédget(Gaordet &, ,RTL5;
Cook et al., 2003; Cusimano et al., 201Kpwever, efforts to reduce the number of
athletes who continue to play while symptomatic from SRC have largely been
ineffective (Caron et al2015. In order to improve theffedivenessf educational
programmes, a growing body literaturesuggests that programmes apply behaviour
change theories, within the context of a health promotion framewaro( et al.,
2015 Gielen & Sleet, 200Xroshus et al., 20B4Kroshus et al., 20E5 Painter
Borba, Hynes, Mays, & Glan2008; RegisteMihalik et al., 2018).

Using the IM protocol developed by Bartholomew, Parcel, and Kok (1998),
this researclet out to systematically design, implement, evaluate a theory
driven concussion education and prevention programme for secondary-aghdol
GAA athletes. Using a longitudinal study design, in the third phase of this study, the
immediate and shorterm effectiveness of the educational programma onh | et e s 6
SRGrelated (i) knowledge, (ii) attitudes towards the perceived outcomes of
concussion reporting, (iii) subjective reporting norms, (iv) PBC, and (v) reporting
intentionswas evaluatedrheresultssuggesthat this programme positively
influen,e d at h | -eelatedskdowl&dBeCPBC, and reporting intentions. These
effects were maintained at thrg@nths followup, with the exception of PBC. The
main findings of this evaluation will now be reviewed in the context of the extant
literature.

Prevous research presents conflicting data on the g4bort impact of SRC
education programmes on SR€lated knowledgeHowever,datafrom this study
suggest that the programmesulted irsignificant lasting effects on SR€lated

knowledgeat threemonthsfollow-up. Consistent with previous researfémales
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showed greater improvement$RGrelated knowledge in comparison to males at
threemonthsfollow-up (Bagley et al., 2012)nterestingly, the control group also
showed improvements in knowledge atdal-up. This may be due to increased
awareness of SRC among the sporting population or due to a substantial amount of
media attention given to concussion during the duration of this study. Nevertheless,
these results suggest that bringampcussiorio theattention of athletes may
increase their knowledge and awareness about this injury. However, although
knowledge is often viewed as a prerequisite for effective action to produce desired
outcomes, previous research and the results from this stigdyesthat knowledge
IS not associated witbr predictive ofin-season reporting behaviours (Kroshus et al.,
20149). Therefore, going forward, the ultimate goal and focus of SRC education and
prevention programmes shoul d brgrathe chang
than just increasing their SR@lated knowledge. In order to do this, programme
planners should use an integrative framework of theories of behaviour change such
as the Behaviour Change Wheel developed by Michie et al. (2011i¢ Medical
Reearch Council 6s f r atoelevaop &n eyidendaasedy et al
complexbehaviour changmtervention

The results of the study revealed an immediate effect of the programme on
athletesd PBC. More speci ftiortpartcipants i mmedi
reported greater contraver and increased confidence 8RGrelated behaviours,
including their ability to recognise and report signs and symptoms of SRC. However,
this effect was not maintained at follayp. These results suggesttthefresher
sessions may be needed throughout the season to maintain the effect of the
programme on PB(hese findings are promising given our findings from Phase 1V
of this study (described below), which suggest that PBC plays a central role in
predictirg and understandin§RGreporting intentions and disclosure behaviours
among youth GAA athleteslowever, results should be interpreted with caution, as
themeasure used to examine athletesd PBC o
favourable response tigns going in the same direction.

Theresultsfrom my studydemonstrated significant improvements in the
i ntervention groupsod intention to report
concussion to an appropriate acatithreemonths followup, whereas theantrol
groupso6 r e poremained the sammet(females) ar decreased (males) at
threemonths followup. Specifically, females in the intervention group indicated
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significantly increased reporting intentioi3%£ +3.31) at followup as compared to
their own baseline scores whereas females in the control group scores remained
unchanged at followap © = +0.26). Males in the intervention group also indicated
significantly greater reporting intentions at follayp compared to their own baseline
scores D = +7.53) while reporting intentions among males in the control group
significantlydecreasedver time D = 4.39). This effect was sustainedthree
monthsfollow-up, despite data being collected at the end of the season around the
time of playoff and bampionships gameBrevious research (Bramley et al., 2012;
Syeet al, 2006) has noted that athletes are less likely to disclose symptoms of
concussion during an important event such as a championship thaspéhese
results are promisindgrurthermoreaccording to the TPB, the stronger an
i ndividual 6s intention to engage in a
perform the behaviour (Ajzen, 199 Previous research demonstrates that reporting
intentions are strongly predictive of reportioghaviour (Kroshus et al., 2084
Additional research showhkat reporting intentionareassociated with a decrease in
the prevalence of athletes indicating that they have continued to play in a game
and/or practice when they were experiencing signsgmbtoms of a suspected
SRC(RegisterMihalik et al., 2013), highlighting thepotentialsignificance of the
findings in this studyFuture research is needed to determine if these effects can be
replicated in a randomised controlled trial among a largpulation of athletes and
with a longer followup period. Neverthelesthese resultpartially support the
utility of designing concussion education and prevention programmes that modify
constructs that are predictive of reporting intentlmsides knovddge alone, in
hopegto ultimately improve disclosure behaviours.

Although findingsfrom this studyare generally encouraging, it is important
to note that, similar to previossudies Caron et al., 201,8usimano et al., 2014,
ManasseCohick & Shapley2014,no di f ferences i n athl
perceived outcomes of concussion reportugge seenimmediately after the

intervention or at followup. More specifically, following the intervention, many

bel

et es

athletes still reported that losinggaimeé me, hurting their teamb

losing their spot on the team, were negative outcomes of concussion reporting. This

is consistent with findings of previous research conducted by Magadsek and
Shapley (2014) and Cusimano et al. (2014) aemtent American football and ice
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hockey players, respectively. Additionally, immediately after the intervention and at
follow-up, there were no significant differencegpearceptions of important social
referents (e.g., teammates, coaches, parentsjsoatieut concussion and concussion
safety For example, there were no changes i
teammates viewed concussion and concussion reporting, immediately post
implementation or at thremonth followup. One potential explanatidior the lack
of difference in athletesd attitudes t ow:
perceived subjective reporting norms from baseline to immediately post
implementation and to followp is the scales used to measure these constructs.
Despitemodr at e Cronbachdés al phas, these scal
claim or purport to be measuring. Thusge results may suggest that researchers
need to develop validated scales to more accurately measure these constructs.
Further research couldsoe mpl oy a | ongi tudinal qualita
attitudes towards concussipre- and posfprogramme implementation.

Neverthelessthese resultmaysuggest that education alone is not enough to
change the culture of SR@porting among this popation of youth athletes. These
findings underscore the need for additional actions and preventive strategies to
address concussion in Gaelic games, across ages and competitive levels. One
possible strategy to address the culture of concussion in Gaelgsgathrough a
top down approach. For example, key stakeholders of sport, including the GAA,
could encourage and promote concussion care seeking behaviours among athletes of
all ages and competition levels through unified action and the enforcement of RTS
guidelines. These results may also suggest that SRC education programmes and/or
messages about concussion and concussifaty need to be delivered by social
referents (e.g., coaches, pareras)opposed to a lay person or expert in the,field
orderto positively affecperceivedsocial norms and attitudes towards concussion
and concussion safety among youth GAA athldtesure research is needed to
examine whether theomyriven programmes delivered by social referents improve
attitudes and reportingorms and ultimately influence disclosure behaviours.
Nonéheless, these results hold promise for the usefulness of theoretically driven
educationaprogrammess this programme resulted in several shenrnh benefits

Additional research, however, is wanted to validate these findings.
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5.2.4 Phase IV: testing of the Theory of Planned Behaviour.

Using a longitudinal study design, the fourth and final phase of this research
examined the efficacy of the TPB (Ajzen, 1991) in predicting and explaining
reporting intentions and disclosure behaviours among secondary-sgjeaid AA
athletes. In this phase of this study, the extent of influence of attitudes, subjective
norms, and PBC on reporting intentiomsre examinedConsistent with previous
study findngs Chrisman et al., 2013; Kroshus et al., 2@ roshus et al., 205
RegisterMihalik et al., 2018), these results suggdesth at Aj zends TPB i s
frameworkto partiallyunderstand and explain SR€porting intentions andin
season reportingehaviours. Previous research, in line with existing psychosocial
theory @jzen, 1991)shows that favourable attitudes towards reporting and social
referent sd bhalethedreatestimpaat on repdriBGg intentions
(RegisterMihalik et al., 20Bb), while reporting intentions have the greatest impact
on inseason disclosure behaviours (Kroshus et al.,2&réshus et al., 20Hp.
However, in this studi?BC emerged as the strongest and most significant predictor
of reporting intentions and disclagubehaviours. More specifically, in the current
study, athletes who had higher PBC were significantly more likely to have disclosed
symptoms of SRC to an appropriate adult compared to athletes with lower PBC,
suggesting that reporting intentions ane@son reporting behaviours are strongly
influenced by PBC. These findinggaytherefore suggest thatcorporating wel
established approaches to increa$t®§- such as providing opportunities for
observational learning and mastery experiences, may improgeamme
effectivenessSuch findingshavenot beenpreviously reported, therefore, further
research is needed é@aminewhether intervening to change PBC imprsve
concussion reporting behaviowsiong youth GAA athletes

Most studiesshowthat concussio reporting intentionarestrongly
predictiveof disclosure behaviouf&roshus et al., 2054 Kroshus et al., 205,
with one exception (Registdihalik et al., 2018). However, this research, in line
with research conducted by Regisidihalik et al.(2013), suggest that reporting
intentions may not always be an indicator eE@ason disclosure behaviours.
Specifically, in this study results demonstrated a significant but weak correlation
between reporting intentions andsgaason reporting behaviauir = 0.23p<0.05).
Thesef i ndi ngs may suggest that an athleteso

result from various personal and environmental factors and due to the fact that
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concussiomneportingis a reactionary behaviour as opposed to a et behaviour.
For example, the decision to disclose concussion symptoms todael made

quickly, during practices/games where there are inherent disincentidissltusing
symptoms, including loss of playing tirmadbr fear of letting down their

teanmates, parents, armmt/coaches (Chrismaet al, 2013; McCrea et al., 2004,
RegisterMihalik et al., 2018). Concussion reporting behaviour therefore may not
be under an athletes complete volitional control, an assumption underpinning the
TPB, which may eglain why the TPB only partially explains concussion reporting
behaviours among this populatidrhesefindingsmay also reveal an intention
behaviour gap (Sheeran, 2002) such that athletes may have positive intentions to
report symptoms of concussion, hewer, they may fail to act on these positive
intentions due to various competing motivations and environmental fa€totser
research is needed to improve our understanding of the transition from concussion
reporting intentions to disclosure behaviours.

The results of this investigationdicate that SR€eporting intentions and
behaviours can only be partially explained by the TP8 lasge percentage of the
variance was left unexplained by the TPB modébgetherthe TPB only accounted
for 32.0%and 22.0% of the variance in reporting intentions and disclosure
behaviours among this sample of athletes, respectiVbig.finding is supported by
previous research conducted by Kroshus et al. (2014) which founahigatbout a
guarter of the variamcin SRCreporting intention and behaviolg explained by the
TPB model; thus, suggesting that although the model may be an appropriate
framework through which reporting may be partially explained, it may not be
sufficient in isolationThe large percengg of variance left unexplained by the TPB
model in this studguggests hat ot her factors may contr.i
to disclose SRC symptoms to an appropriate adult. For example, as found in Phase Il
of this study, athletes may fail to dissk symptoms of concussion becanise
perceptions of what others will think of them and due to the prevailing attitude in
sports which values an athletebs ability
These findings suggest that although results detnatethat theTPB model
partially explained reporting intentions and behaviotins, TPB may not be the most
appropriate theory to explain concussion reporting behavibigislighting the need
for a multifactorial approach to SRC education and preerniihis is supported by
the current concussioKérr et al., 2014Kroshus et al., 2013; Kroshus et al., 2015a;
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Kroshus et al., 2015b; Registetihalik et al. 2018; RegisterMihalik, Baugh,
Kroshus, Kerr, & Valovich McLeod, 201and health psychology (ihie &
Prestwich, 2010; Michie et al., 2011; Michie et al., 2013) literature. Therefore,
theorydriven programmes that utilise other theories sudhaftegrated
Behavioural Mode(Montano & Kasprzyk, 2015%ocial Norms Theory (Berkowitz,
2004), SocibCognitive Theory (Bandura, 1986), and/or the Behaviour Change
Wheel (Michie et al., 2013) should be designed and tested. These theories have been
effective in other domains including healthy eating and physical actikitg, may
advance t lestandingefthedrgiven andleducationandprevention
programmes.

5.2.4.1 Critical review of the TPB.

In addition to examining the utility of the TPB in predicting SRporting
intentions and disclosure behaviours, the findings of this study cacaisribute to
the broader literature on the application of the TPB to guide health behaviour
research. Recently, a considerable amount of attention has been drawn to the
criticisms of Ajzenbdbs theory andthwhet her
behaviour change. Sniehotta, Presseaupaadjo-Soares (2014), among others,
argue that it is time to retire the TPB. The main criticisms of the TRBl®en the
validity of the TPB and the limited predictive utility of the TPB as reviews show that
the majority of variability in observed behaviours in not explained by the constructs
of this theory (Sniehotta et al., 2014). Sniehotta et al. (2014) argue that the mediation
assumptions of TPB are in confliat with
found to be more predictive of behaviour as compared to intentions. Furthermore,
Sniehotta and coll eagues (2014) <criticis:
influences (e.g., age, soes@onomic status, environment) on behaviour are mediated
throught he TPB. Other criticisms of the TPB
abstainersdé (individuals who form an int
theoryds exclusive focus on rational rea:
influence on behaviour, arde static explanatory nature of the TPB (Sniehotta et al.,
2014). Despite these criticisms of the TPB, Ajzen (2014) contends that the TPB is
alive and well and not ready to retire. This assumption is supported by the literature
as recent studies have falithat the TPB is useful in predicting and understanding a
wide range of health behaviours (Foster & Fullagar; Hershberger et al., 2018;
Record, 2017; Tseng et al., 2018). Empirical health behaviour research demonstrates
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that intentions and PBC can expland predict behaviour, with intentions being the
strongest predictor of behaviours. Most applications of the TPB also show that
attitudes, subjective norms, and PBC are good predictors of intentions. Similar to
previous studieg~oster & Fullagar; Hersldoger et al., 2018; Record, 2017; Tseng
et al., 2018)thefindings of this study support the utility of the TPB in the prediction
of behaviour, although this study found PBC to be the strongest predictor of
behaviour a®pposedo intentions.

As noted irnthe results chapter (Chapter Four), a large percentage of the
variance was left unexplained by the TPB. This is similar to prevesearch
(Godin & Kok 1996 Kroshus et al., 2014aandin fact the theory itself does not
fully account for the variance intentions. This is partially attributed to the fact that
measures of the theoryés constructs are |
and with respect to reliability (Ajzen, 2014). In this study, a small number of items
were used to measuraah construct of the TPB, especially PBC. Due to the use of
a small number of items, each scale may not have captured the underlying construct
of the TPB, and thus iIimpairing the measul
partially explain why approximatgkwo-thirds of the variance in intentions was
unexplained by the TP this study

In addition, as a large variance of the intentions was unexplained, the
findings of this study suggest using an extended version of the TPB to explain and
predict SRGreporting intentions and disclosure behaviours. Indeed, Ajzen (2004)
acknowledges that well justified additions of new predictors to the TPB are
welcome. Ajzen (2004) also acknowledges that adding a second, different measure
of one of t he canhngve prédictioo af intention asdhe second
measure can account for variance not accounted for by the original measure. Thus,
this suggests that the finding of the variance unexplained by the TPB in this study
may be due to limitations of the meassiused as opposed to a limitation of the TPB
itself. For example, the measure used to assess attitudes towards the perceived
outcomes of concussion reporting only assessed attitudes towards performing the
behaviour. Evidence suggests that including a oreasf attitudes towards not
performing a behaviour, in addition to attitudes towards performing the behaviour,
can greatly improve prediction of intentions (Ajzen & Sheikh, 2013; Gardner &
Abraham, 2010). As such, researchers need to develop a validliabtermeasure
to assess attitudes toward reporting and not reporting concussion. Another potential
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reason for the large amount of variance unexplaingtidyPB in this study is the

use of a selefficacy scale, a component of PBC, as opposed to gineethsuring

their PBC over concussion reporting. Spe:

reported confidence in their ability to disclose concussion-é&etiacy)as opposed

to directly measuring athl eotneussponiev al uat i

relevant situations (perceived behavioural control). This limitation of the measure

used in this study may partially explain the large amount of variance unexplained by

the TPB. Thus, the imperfection of the measures used in this study may be

responsible for the failure of the TPBOS

variables on intentions and behavioather than the theory its€ljzen, 2004).
Additionally, in response to Sniehott:

exclusivey focuses@n rational reasoning, excluding unconscious influences on

behaviour, 06 Ajzen (2004) emphasizes how |

behave in a rational manner athat the theorynakes no assumptions about the

objectivity or veridicality ofbehavioural, normative, and control beliefs. Rather, the

TPB posits that attitudes, subjective norms and perceived behavioural control follow

from oneds beliefs, regardless of how t h

influence intentions and behaviguFurthermore, it is important to recognise that

the TPB is not a theory of behaviour change but rather was developed as a

theoretical framework to help and explain intentions and behaviours. With this in

mind, the TPB served as a useful framework f@iglang the educational

programme developed and evaluated in this study. Using the TPB, this study was

able to identify beliefs that need to be modified in order to produce changes in

intentions and subsequently result in changes in behaviour. The edaktatio

programme evaluated in this study resulted in favourable changes in intervention

athletesd reporting intentions, which ac:

the behaviour is under volitional control. This suggests that the TPB was a useful

framework from which to guide the development of the educational programme, as it

enabled us to identify beliefs towards SRC and SRC safety that needed to be

change and ultimately resulted in changes in reporting intentions. Therefore, these

results suppgr Aj zends contention that the TPB i

Ajzen (2004), these findings suggest that interventions that conform to the

requirements of the TPB are promising and that the TPB can help us better

understand human behaviour, andhis case the disclosure of concussion
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symptoms to an appropriate adidiowever it is important to note that the
development of this programme was guided by the TPB in the context of the IM
protocol, a systematic process for developing theory and eedersed health
education programmes (Bartholomew et al., 1998). Results of this study therefore
may suggest that health promotion programme planners should consider using the
TPB in the context of a framework for the development of health education and
promotions as opposed to using it as a standalone theory. Additional research is
needed to examine the effectiveness of health promotion programmes that use the
TPB in the context of a framework for developing prevention programmes.

5.3 Implications for Future Research,Practice, andPolicy

5.3.1 Implications for research.

5.3.1.1 Design and sample.

- Futurestudies should emplay randomised controlled trial study design
to evaluate the sherand longterm effectiveness of this programme.

- Future studies tt evaluate the effectivenemsd sustainabilitpf theory
driven concussion education programmes over the course wiosiths
to oneyear posimplementatiorare needed.

- Futurestudiesshould usemixed methods to assess programme
implementation and fidity, as opposed to solely measuring objective
outcomesn order togain a deeper understanding of what factors
facilitate and hinder programme implementation

- Finally, further research requiredto extend the generalisability of these
findings to a lager sample and across a range of ages, sports, and
competition levels.

5.3.1.2 Measures.

- Futurestudiesshouldexplore the effect aheorydriven concussion
education programmes onseason reporting behaviours using direct
objective behavioural mea®ss (i.e. directly observed reporting/care
seeking behaviours). One approach would be to compareepelft data
to a video analysis of practices and matches that documents all signs of

possible concussion during the period of data collection.
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The resultgrom this study highlight the need develop a validated and
reliable measure of seléported disclosurfeeportingbehaviours and

concussion history.

5.3.2 Implications for practice.

5.3.2.1 Theoreticallydriven interventions.

There is a clear needrfoulti-factorial concussion education and

prevention programmeailored to theneeds and learning preferences of

the target populatian

5.3.2.2 Health communication campaign.

Health communication campaigishould be utilised to inform
individuals and gganisations about concussion and to promote
concussion safetgnd careseeking behaviourdlore specifically health
communicatiorcampaigs shauld be used to disseminate SiR€lated
information (e.g., signs and symptoms, rettessport guidelines) to key

stakeholdersf sport.

5.3.2.3 Healthpromoting GAAclubs.

Health promoting GAA clubs, which aim to create safe and healthy
sporting environments, should address the issue of-sglatéd

concussion with coaches, athletes, and parents. One of theofjbatdth
promoting clubs should be to create an environment which encourages
and reinforces concussion caeeking behaviours amongst athletes of all
ages and competition levels, which subsequently may improve
concussion reporting behaviours amongsatidetes. Another goal of
clubs should be to ensure GAA coaches are abiding by the evidence
based returto-play guidelines and that they are communicating to their

athletes about the importance of concussion and concussion safety.

5.3.3 Implications for policy.

5.3.3.1 Concussion legislation and policy.

Pre-season concussion education for key stakehotifesigort (e.g.,
athletes, coaches, parents, referesbspld be mandated in order
increase recognition of SRC ihitd and adolescemithletes and to

encourage honest and timely symptom disclosure to a responsible adult.
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- Benefits could accrue from the establishment of concussgsiation
and policyin Gaelic games; thus, such legislation and policies shmuld
adopted and enforced nationally anddbthe school, club, and/or sports
league level.

- At a national level, a national coordinating committee for concussion in

sportshould be developedhis committeeshould work together to
develop (i) a position statement concussion in sparfii) national RTS
and concussion management guidelines, and (iii) a widesaned
unified approach to enhance concussion education and awareness among
the Irish sporting population(gkcross sports, competition levels, gender,
and age groups

5.4 Strengths and Limitations of this Research

5.4.1 Strengths of this research.

54.1.1 Design.

To my knowledge, this is the first research study to employ a longitudinal
study design to evaluate the immediate and dleont effectivenes®f a concussion
education and awamness programme for secondary schagéd athletes. In addition,
unlike a majority of other programme evaluations, a control gnagusedo (i)
minimise the effect of all variables except the independent variable (the programme),
(i) compare groups, an@i) assess the shetérm effects of the programme.

5.4.1.2 Sample.

To the best of my knowledge, this research employed the largest sample size
of an evaluation of a concussion education programme, to date. This research was
also conducted in a stugppulation that has not been previously studied.
Additionally, this research collected data from both male and female secondary
schoolaged athletes, comparegmmost research in this field which ordudies male
athletes. This research therefore addréss area where the provision of more
information could be useful for research, practice, and policy, particularly, in an Irish
context.

5.4.1.3 Measures.

In addition to assessing the impact of the programme onrSR@d
knowledge, this theorinformed evaluation measured and tested the full set of key
constructs of the TPB. More specialiljis studyassessed the immediate and short
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term impact of the programme on other SR@orting relevant cognitions, including
(i) attitudes, (ii) perceived subj@ot norms, (iii) PBC, and (iv) reporting intentions.
Results of this research thus provide an examination of the determinants of
concussion reporting among this population and enabled us to apply and test the
TPB.

5.4.14 Theoretical underpinning.

To thebest of my knowledge, this was the first concussion education
programme to use theory to guide the development of a concussion education and
awareness programme for secondary schgel athletes. Additionally, this was the
first piece of research to eualte the immediateand shortermimpactof a TPB
driven concussion education programme for secondary selgedl athletes. This
research therefore provides a unique contribution to the concussion education and
prevention literature.

5.4.2 Limitations of this study.

54.2.1 Design.

Onelimitation of the research design employed in the evaluatemthat
schools were not randomly allocated to the control or intervention group. Rather,
schools/teams were assigned to the control and intervention grouponathedt
principal/coaches preference due to time constraints, feasibility, and to avoid school
dropout. This resulted in one school having their male sports teams in the
intervention group and their female sports teams in the control group; thus, iresults
this school could have been contaminatederms of the design of the programme,
it is acknowledgethat there was a lack of student athlete input into the development
of the programme in terms of both content and method of delivery. This evaluation
was also limited due to fact that follewp only occurred at thremonths post
implementation; thus, results do not explore the famg effectiveness of this
programme on concusskaporting relevant cognitionsinally, this research was
further limited by the fact that the programme was delivered at one point in time. As
such, this programme may not be sufficient in enhancing and sustaining changes in
SRGreporting relevant cognitions.

5.4.2.2 Sample

A further limitation of this research was the talaly small sample size in
each phase of this study. In particular, due to the small sample abtbrele
follow-up, it is possible that there was not sufficient power to detectl@osis
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group interactions, which in turn may have resulted in TypgdreThis research

was further limited by features of participants, including the overrepresentation of

women and of athletes who play hurling/camogie. Data were also only collected

from athletes in one geographic region in Ireland. Thus, results dhihiesearch

may not be generalisable to the wider GAA population or to other sporting

populations. In addition, all schools, coaches, and athletesedetfted to participate

in this study after receiving an invitation via email and/or post, and detaile

information about the study. As such, participants in this study may have had a

greater awareness about SRC prior to participation as compared to those who

decided not to participate in this study, which could have led to biased results.

Another importanlimitation of the study sample is that baseline data analyses

revealed a significant difference in the

concussion education, 0 with the control

intervention group to repbhaving been previously educated about concussion.

Despite the fact that this research was able to control for baseline differences in the

analysesl should have been more mindful of this issue in the planning stages and

should have strived to randomlijagate schools to the intervention or control group.
5.4.2.3Dataand StudyMeasures.

This research has several limitations in terms of data and measures used.
Firstly, this study used seféported measures to assess $8@ted (i) attitudes, (ii)
perceved behavioural control, (iii) subjective norms, (iv) reporting intentions, and
(v) disclosure behaviours. Although the items employed in this study have been
extensively piloted and tested, it is important to acknowledge that there will
inevitably be emr within these data. Measurement, social desirability, and response
bias may have also affected results, as there is ho way to ascertain the accuracy of
the information provided by participants. In terms of measures used, another
limitation was the use dhe Concussion Symptoms and Reporting Behaviours Scale
(Kaut et al., 2003; Kroshus et al., 2@1L40 measure past andseason disclosure
behaviours. This scale relies on the seffort of recalled experiences (reporting/not
reporting) to assess disclos behaviours rather than observing disclosure
behaviours directly. This recall therefore may be inaccurate or biased; thus, results
should be interpreted with caution. However, it is important to note that, currently,
retrospective selfeported concussn symptom history and disclosure behaviour is,
in many cases, the only available estimate of concussion (under)repartotber
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important limitation othe Concussion Symptoms and Reporting Behaviours cale
that is used a singiéem variabletomeasr e 6 past beshaaomi our 6 anc
reporting beharepord.Wsirg a single ieem constructrmaynlead to
greater measurement error than a variable informed by multiple items (Sackett &
Larson, 1990); thus, results should be interpreted wathion.

The use of the Perceived Outcomes of Concussion Reporting Scale is another
l i mitation of this study. This scale has
indicates that the items in the measure may not be measuring the same concept or
construet. This may be a result of the eight item scale being too short to measure the
construct of O6attitudesd; thus, results
should be interpreted with cautidn.this study, the Sekfficacy scale developed by
Kroshus et al . (2013) was wused to-temeeasur e
scale measured athletesd reported confi d

symptoms to an appropriate adult under various challenging situations. The use of

thissxcal e i s another potenti al l i mi t-ati on o
efficacy, a component of an athletesd PB
athletebs evaluation of their ability to

such, theseesults should be interpreted with caution. Future research is needed to
develop and validate a scale that measures PBC over concussion reporting among
secondary scho@ged athletes.

5.4.24 Attrition.

Another limitation of this research was the loss pairticipants between
baseline (TO) and thremonths followup (T1). The attrition rate in this research
resulted in a significant loss of data between time points, which corresponds with a
reduction in statistical power and a restricted sample that lingtgeneralizability of
results and increases the risk for Type Il erfeewtrell et al., 2008 Additional
retention strategies should have been employed to retain participants in the study
throughout the duration of the study period.

5.4.2.5Analyses.

The anayses conducted were another limitation of this study. Firstly, a power
calculation was not conducted, prior to school recruitment; thus, the sample size may
not be large enough to enable statistical judgements that are powerful and reliable.
Additionally, when data were not normally distributed, farametric tests were
conducted. Efforts should have been made to transform the data in order to conduct
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parametric tests. In Phase Il of the study, analyses were conducted on individual
knowledge items to tesdr gender differences. Conducting analyses for each
individual knowledge item may have been unnecessary, and may have identified
differences that are not clinically relevant. Furthermore, to examine the immediate
and shorterm effectiveness of the prognane a series of repeated measures
ANOVAs were conducted. Data were only analysed if participants completed
assessment at all time points, resulting in a high attrition rate and an increased risk
for Type Il error. An intentiosio-treat analysis of the relésimay have been
warranted. The i mpact of thi-seasenducati onal
reporting behaviours was not analysed due to limitations of the siagleneasure
used to examine teeason reporting behaviours. Future research is needed to
examine the effect of theowgriven programmes on behavioural outcomes, including
disclosure behaviours. Finally, in the fourth and final phase of this study, a
hierarchical linear regression and logistic regression were conducted to examine the
utility of the TPB in predicting concussion reporting intentions and behaviours. In
the first step of the logistic regression, the predictor variables entered into the first
step of the hierarchical linear regression should have been entered, including age,
gender, hatory of concussion, and previous concussion education.

5.4.26 Increased awareness and media attention.

During the study period, a significant amount of attention was focused on
SRC in Ireland, and globally. For instance, during the study period, th& BG4
Camogie Association adopted Concussion Management Guidelines. Additionally,
during this research, an increasing amount of media attention focused on concussion
in sport, including TV documentaries (i.e. Hidden Impact: Rugby and Concussion;
ConcussionThe Impact on Sport) and newspaper articles. This increased attention
on SRC may have indirectly influenced the findings presented in this thesis by
increasing knowledge and awareness about SRC among the study population.
5.5Summary and Conclusion

As thisis the first study to systematically design, implemant evaluate the
effectiveness of a theowriven concussion education programme, this study is well
positioned to make a novel contribution to the literatdi@ably, howeverthe
limitationsofthe st udy need to be considered in t
findings. The findingssuggesthat the culture of concussion and concussion
reporting among child and adolescent GAA athletes is a multifaceted and complex
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problem, with many athletes this studyviewing concussion as an injury that

pl ayers can just fAshake off, owamantd an i

medical attention. Mny athletes in this studysoprofessed that the game and the

team are more important than their indivadl health and that they would play

through a SRC to avoid letting their teammates and coaches down. These beliefs did

not change as a result of the education programme nor dighéneeptions of

important social referents (e.g., teammates, coachesitpabeliefs about

concussion and concussion safftiyese findingsnay suggest thakducation alone

IS not enough to change the culture of Siik@orting among this population of

athletesAdditional actionsand preventive strategiesay berequiredto change the

culture of concussiom the GAA communityMore specifically, i is important that

key stakeholders of sport foster a culture of SRC acceptance that encourages the

honest and immediate disclosure of symptoasswell azompliance with

appropriateconcussion management plans and RTS protocols. For example, it is

important for the GAA community to recognise that reporting SRC is, actually, not

only good for the concussed athketieemselves, but is also good for the team, as it

means that a moret fplayer can play and contribute to the team on the playing field.
Furthermorethese findingsall for a multifaceted approach to concussion

education and prevention, tailored to the needs and learning preferences of the target

population.Such educatical programmes and prevention strategies could be

implemented at the national, sports league, and/or club ldgelth promotion

communication campaigmsay beneeded in conjunction with concussion education

and awareness programmes to further highlighirttportance of appropriate and

timely concussion management, and to create a culture that supports and encourages

athletes, of all ages and competition levels, to disclose concussion sym@st@ms.

national level, these resultsaken together with prewis researclgould be used to

inform the development of concussion legislation and policy to promote the

protection of young athletes involved in sport. At a broader level, the uselbf the

protocolto systematically design and evaluate the prograsongibutes tothe

fiel dos unemnbeddingleordntonhg devefopment and application of

interventions to promote behaviour changewever, further research is warranted.

More specifically, fiture research is needed to examine the effectivenésis of

programme in a randomized controlled trial implemented among a larger population

of athletesand with an extended followp in order to have a more significant impact
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on the field of injury prevention and the development of thebiyen interventios.
Possibly programmeshat promote action rather than mere motivation and
programmes that incorporate environmental change stratezpesto be developed

In conclusion, although concussion will never totally be eliminated from sport,
concussion educatn and prevention programmes are an important risk reduction
strategy to protect child and adolescent athletes and to minimise the burden of this

injury on society.
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Appendix A

Characteristics and Main Findingsfrom Studies Evaluating the Effectiveness of Concussion Education Programmes for Adolescent and
Secmdary Schoolaged Athletes (To Date)

Studies Methodology Programme Main Outcomes
Bagley et al., Design:Non-randomised, prpost study Content:signs and symptoms, Improvements in absolute prand post
2012 without a control group shortterm and longerm quiz scores were observed across all
Participants:599, male (n=309) and consequencesind strategies for participants (p<0.0001). More athletes
female (n=290) students were grouped responding to concussions. aged 13 and older passed the post
into three age cagories: 912 (n=104), Delivery: 40-60 minute audievisual presentation quiz (p<0.0001). Women
13-15 (n=310) and 188 (n=148) (n=37 presentation that contained video showed greater improvement than men
age unknown) segments, demonstrations, case (p<0.0001).
Instrumentsidentical pre and post studies of professional and high
programme quizzes containing free school athletes, personal
response, T/F, and multiple choice testimonies and question/answer
guestions period.
Cusimano, Design:Cluster randomised controlled, Content:mechanisms of I ncrease in player
Chipman, pre-post study. Two groups: video (n=6. concussion, ifgame tactics to immediately following the video
Donnely, & and novideo (n=74) reduce highrisk manoeuvres, and (p<0.001). 16year old group showed

Hutchison, 2014

Participants:135 youth ice hockey
players: 10 years old (n=89) and 14 yet
old (n=46). Gender was not reported.
InstrumentsTwo quesionnaires were
devel oped to asses
and attitudes, and behaviours. They we
administered immediately before (T1)
and after the video (T2), and 2 months
later (T3).

return to play guidelines

Delivery: Video group watched the
ThinkFirstdés 06SI
Safety, Mor e Ful

postvideo improvement budecreased
average scores at 2 moths (measure of
significance were not provided). The-14
year old group showed concussion
knowledge retention athonths (measur:
of significance were not provided). No
di fferences in pla
behaviours (p=0®7).

164



APPENDICES

Studies Methodology Programme Main Outcomes

Eagles et al., 2011 Design:Non-randomised, prpost study, Content:concussion recognition, Concussion knowledge and attitude sco
including 46 month followup. No concussion management, and significantly (p<0.01) increased from pre
control group. returntito-play guidelines to postpresentationAt long-term follow

Participants:57 male ice hockey players
(Mage=14.52 years old), 43 of which
completed althree surveys. Participants
played in an ice hockey league in the S
Johnds metropolitsa
InstrumentsParticipants completed a
modified version of the Rosenbaum
Concussion Knowledge and Attitudes
Survey Student Version immediately
before and aftea ConcussiotJ
educational presentation. Follewp
presentations were arrange® 4nonths
after the presentation and assessed
retention of knowledge and attitude
changes.

Information provided was based o/ up, however, this increase was not
materials from Parachute Canada. statistically significant.
Delivery: 30-minute Concussioty

educational presentation. The

presentation was carefully designe

to engage the audience. It include:

PowerPoint slides, videos, review

questions and a psonal

testimonial. A former university

hockey player who had retired fror

the sport because of repeated

concussions delivered all four

presentations.

Echlin et al., 2010

Design:Randomised controlled, prost
study. Three groups: DVD (n=16),
interactive computer module (ICM)
(n=20), and control (n=22)
Participants:58 male ice hockey players
aged 1621 years old

Instruments26 multiplechoice and T/F
guestions on injury knowledge and
treatment protocol. Questions were re
administered immediately after the
intervention, and at 2 and 4 months.

Content:not explicity stated No significant differences in knowledge
Delivery: experimental groups acquisition between groups, across the
received either the ThinkFirst DVC times measures (p>0.05).

or ICM intervention. Control group

received no intervention.

165



APPENDICES

Studies

Methodology Programme

Main Outcomes

Glang, Koester,
Beaver, Clay, &

Design:Randomised controlled, pest ~ Content:prevention, recognition,
only study. Two groups: experimental and management based on expert
(n=40) and control (n=35) guidelines

Experimental group scored higher in
generaknowledge (4=0.37), symptoms
(n?=0.46), misconceptions 1R0.12), sek

g/locll_(?ughlln, Participants: 75 participants: male (n=5z Delivery: experimental group efficacy (r=0.29) and intention to take
and female (n=23) youttpert coaches. completed computer modules appropriate actions {r0.17).
75% selfidentified as being between 30 designed to deliver concussion
and 49 years old. education. Control spent 22
InstrumentsQuestionnaire assessed minutes reviewing CDC materials.
general knowledge, symptoms,
misconceptions, and sedfficacy and
behaviour intention, and programme
satisfaction and acceptability.
Goodman, Design:Study 1:randomised controlled, Content.concussion symptoms Study 1: Experimental group answered

Bradley, Paras,
Williamson, &
Bizzochi, 2006

postonly study Two groups: Delivery: experimental group
experimental (n=65) and control (n=65) played a computer game where th
Study 2:randomised controlled, peshly stacked icons that represented
study. Two groups: experimental (n=16 concussion symptoms and non
and control (n=17) symptoms. Control group played
Participants:Study 1:130 ice hockey the same game but icons were not
players aged 12 (n=44), 1314 (n=38) related to concussion.

and 1517 years old (n=48 Gender was

not reported.

Study 2:39 ice hockey players aged-13

14 years old. Gender was not reported.

InstrumentsA 36-item questionnaire wa

developed and administered after playir

the game. Time to complete the

guestionnaire was also recorded.

Computerised feedback questionnaire

provided to assess game attributes.

more questions correctly (p<0.05) and
faster than control (p<0.05). The game
6hel d the int-8ryeast
olds, 75% of 1314 year olds and 60% of
15-17year olds.

Study 2:

Experimental group completed the
guestionnaire faster than control group
(0.015). Compared to study 1,-13 year
olds thought the game was easier to pla
No differences found in symptom
recognition (p=0.055).
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Studies Methodology Programme Main Outcomes
Kurowski, Design:Prospective cohort study with a Content:The educational intervention Total scores on the comlaid
Pomerantz, control group/school. Communityased was designed to be similar in nature t (p<0.0001), knowledgbased

Schaiper, Ho, &
Gittelman, 2015

cohort study. Schools were arbitrarily

designated by the research team as the

education school and tlother as the
comparison school.

Participants:496 high school athletes
(234 education school athletes, 262
control school athletes). Participants
included both male and female high
school athletes aged -IB years old.
Sports included American football,

soccer, basketball, and wrestling.
InstrumentsThe questionnaire assesse!
knowl edcg

at hl etesbo
attitudes/behaviours about their

willingness to report or stop activity afte

sustaining a SRC and other injuries
during play. Knowledge based quesis
gueried about the definition of SRC,
symptoms, typical course of recovery,

and current recommendations for returr
to activities. The selfeported behaviour

and attitudes questions consisted of
statements that participants answered
using never, someties, or always.
Questionnaires were administered
preseason, immediately after the
education intervention in the education

school, and at the end of the season foi

both schools.

educational programmes commonly
being used to comply pigeason
education requirements. The lecture
included content on the definition of
concussion, signs and symptoms of
concussion, current concussion
guidelines, and return to play
recommendations based prior
concussion consensus statements
(Herring et al., 2011; McCrory et al.,
2009). The lecture also included
information on the risk of SIS and
potential chronic problems that could
develop after concussion. The
educational content in the lecture was
tailored to information needed to
answer knowledge and attitude surve
guestions correctly.

Delivery: The research coordinator
provided a 20 minute education lectul
to participants immediately after they
completed the preseason survey. The
educational lecte was delivered as a
scripted PowerPoint lecture in a
classroom setting and limited to grouj
of 20-30 participants. Throughout and
after the lecture there were
opportunities to ask questions about i
information presented.

(p=0.016) and behaviourblsed
(p<0.001) questions revealed
statistically significant improvements
in the education group. Scores peake
immediately poseducation, but
dissipated at the end of the season.
There was a lowgsroportion in the
education school (72%) compared to
the control school (88%) that reporte:
continued play despite having
concussion symptoms during the
season (p=0.025). A similar proportic
of athletes diagnosed with concussio
during the season in thecation
(27%) and control schools (23%)
reported returning to play before
symptoms resolved (r=0.81).
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Studies Methodology Programme Main Outcomes

ManasseCohick  Design:Nonrandomised prpost study  Content:general information about Significant increase found in pest

& Shapley, 2014 without a control group concussions, causes and sympton intervention concussion knowledge inde
Participants:160 high school football management, shetérmandlong ( p<0. 000) (Cohenobs
pl ayer s. I nf or mat i term, and undrreporting. Based on respect to the concussion attitude index
gender was not provided. Rosenbaum and Al (p=0.508).
InstrumentsParticipants answered survey.

identical pre and postjuestionnaires. Delivery: a 5 minute modified videc
The Rosenbaum Concussion Knowledc of CDC6s Heads |
and Attitudes Survey was used. High School Sportsinformation
Developed for studentgged 120 years, f or Coachesd f ol
it contains three indices: concussion minute PowerPoint presentation,
knowledge index, concussion attitude and a question and answer period
index, and validity scale.
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Programme

Main Outcomes

Studies Methodology
Payne, Gear, & Design:Nonrandomised, prpost study
Burke, 2017 design without a control group.

Participants:41 secondary school
students (14 girl soccer players, 14 boy
basketball players, and 13 girl basketbe
players) with a mean age of 15.37 year:
old. The school where data was coléstt
from was a small, suburban secondary
school.

InstrumentsParticipants completed a te
developed by the manufacturers of the
educational programme prior to and
following the intervention to measure
change in concussion knowledge. Ther:
are currently nalata regarding the
validity of the instruments. The test
included 13 T/F questions about generz
concussion knowledge. The pand
posttests were identical.

Content:Participants completed th:
Concussion Gogglé¥ concussion
educational programme. Thigvel
educational programme
incorporates a goggle system to
replicate Asympt
visual disconnect, disorientation,
hesitation, apprehension, confusio
and lack of confidence. Incorporat
i nformation fr ol
HEADS UPProgramme. The
programme addressed the definitic
of concussion, signs and symptorr
consequences, and prevention. At
the end of session there was a
guestion and answer period. The
educational session took
approximately 60 minutes.

Delivery: PowerPoint with 3
activitiesand short video segments
within the presentation delivered b
2 student research assistants.

No significant differences were found
bet ween parandpostgsta n
concussion knowledge scores (p=0.28).

Note.Adapted from Caron et al., 2015
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Appendix B
Study Protocol

Lasting Impact
Intervention Protocol for Coaches

Setup
U Pass out any materials participants will need andigé¢te room so it

facilitates group discussion and well as group work, also set it up so that they
have takehome matgals at the end of the session.

U Have clickers and surveys placed on each desk with the assigned clicker
number. Have two copies of the surveys. Baseline survey with code in one
colour and the impact evaluation in another colour. Make sure every survey
has the appropriate clicker number with it.

Introduction: 5 minutes

Introductions of the workshop facilitators, and explanation of why we are here this
evening.

U  We are from NUI Galway and we have come here today to complete an
activity workshop with you.

U lam a PhD student in the Discipline of Health Promotion at NUI Galway and
am doing my PhD on sportslated concussion in GAA sports, and today we
are here to talk to you about spemt$ated concussion. | have been working
with the GAA in Croke Park toavelop a concussion education programme
for youth GAA athletes, and in the next couple of months will be working
with teams throughout Connacht to talk about this injury.

U The aim of this workshop is to learn and discuss spel&ged concussion,
including how to identify concussion, assessment and management of
concussion, when you can retttmaplay after concussion, and why you
should report concussion (shoaind longterm health consequences)

0 The workshop will be approximately an hour and a half; wihbe asked to
participate in small discussion groups, individual activities and to complete a
guestionnaire at the beginning and at the end of the session.

U Your parents have already given their consent to participate in this
programme. But we also negdur consent. So before completing the survey
if you could sign the informed consent form (specific colour) and put it aside.

U Please dondét write your names on the
supplied will remain anonymous and confidential.

0 Any quesions?

Questions to answer today:
U What is sportgelated concussion?

U What are the signs and symptoms of concussion?
U0 How do you recover from concussion?
0 What are the shoraind longterm health consequences of concussion?
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U  Why should I report a concussianry coach or parent/guardian?

U This is a very open workshop, so if they have any answers throughout the
programme, please just raise your hand and ask. There are no silly questions.
Remember, if you are thinking it one of your teammates probably has the
same question.

U All the information included in this workshop is based on the most up
to-date research, and the begpractice guidelines for concussion
management and practice.

Group Work
U We are going to start this workshop with a small group activiityou guys

could work in small groups with the people around you.
U On the flip chart paper provided, please take 5 minutes or so to write down
what you know about sportelated concussion (Consider: In your
experience, what is concussion? What are thessigd symptoms of
concussion? How would you be able to tell if a teammate had a concussion?)
0 Once you are done, we will hang these ideas on the wall and widlite
them at the end of the session.

What is concussion? (4:30 minutes)
0 Sowhatissportselat ed concussion? Letds watch
U Play concussion primer video.

Definition of concussion

U By definition, concussion is a type of traumatic brain injury that changes the
way the brain normally works.

U Itis caused by a bump to the head or blowhe body that causes the head to
move rapidly back and forth. Even a 6
seems to be a mild bump or blow to the head can be serious.

0 Itis important to know that some head bumps are worse than others. A
serious hito the head can hurt your brain and temporarily change the way
your brain works. A concussion is a functional injury rather than a structural

i njury, so physical damage isndét goi ni
MRI scans)

The Facts
U A concussion is brain injury.

All concussions are serious.

Most concussions occur without loss of consciousness.

Concussions can occur in any sport or recreational activity.

Recognition and proper response to concussions when they first occur can
help prevent further jary or even death.

[onta et S et S o

171



APPENDICES

Did you know?

i

Athletes who have had a concussion before are at increased risk for another
concussion.

Young children and teens are more likely to get a concussion and take longer
to recover than adults.

A second concussion that occbefore the brains recovers from the first
concussion can slow recovery or increase the likelihood of havingéong
problems.

Things to note about concussion:

i

It can be really hard to tell when someone has a concussion because
everything happens insigeur head.

After a concussion, you might have trouble concentrating, get a headache,
feel dizzy, and/or forget stuff you learned recently.

Concussions do not always involve a loss of consciousness, but rather a
change in consciousness. Because of this gmople have concussions and
dondt realise it.

Concussion & Loss of Consciousness

i

How many concussions do you think result in a loss of consciousness, once
thought a hallmark of this injury?

Any ideas? What do you think?

Only 1 in 10 (10%) of concussionssult in a loss of consciousness.

And i f you get a concussion without
injury any less serious.

Concussion in Sport & the GAA

u

Many people commonly associated this injury with American Football and
rugby, but concussn is an injury that can across sports, including the Gaelic
games, or even other activities like riding a bike
Letds take a | ook at concussion in
Show video of Lee Keegands concussi
Highlight some facts here including some of the®below:
o One in two of those surveyed reported having endured a concussion
during play
o 58% of which admitted playing while concussed, of which 42%
di dndédt remember the remainder of
0 44% admitted to having sustained a concussibrtighes

How canan athlete get a concussion?

i

Athletes can get a concussion in a variety of ways, not just from a direct hit
to the head, but can also be from a hit to the body that causes the head to
move back and forth rapidly.
Athletes can get a concussion from thikofwing, but these are just a few
examples:

o Contact/colliding with another player (as seen in the video)

o Hitting a hard surface (i.e. the ground or goal posts)
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o Being hit by a piece of equipment

U A concussion doesnot haveadbwcanlmes ul t
caused by a hit to the body.

U The potential for concussions is greatest in athletic environments where
collisions are common.

Signs & symptoms of concussion

U So the symptoms of concussion are categorised into 4 groups: physical,

mental, emobtinal, and sleep disturbances

How can | tell if | have a concussion?
0 Some symptoms you may be familiar with like headache, dizziness, balance

problems, difficulty remembering things. However, there are other symptoms
like feeling slowed down, feeling in ad, more emotional and nervous than

f i

usual that you didndét know were assoc.]
O A Il ot of athletes dondét know that thei

stressed, down, depressed, anxious) associated with concussion. You most

likelywonbt see these symptoms right away

after multiple concussions.

U As | mentioned already, it can be really hard to tell when someone has a
concussion because everything happens inside your head. Some your
teammates, coaches, amdparents may recognise, but many of these
symptoms rely on you reporting the symptoms to your coaches or parents.
So it is important that if you think you have a concussion to speak up and tell
your coach or parent/guardian.

U In order to be diagnosedtiia concussion, you only have to have one of
these symptoms.

U Letds take a closer |l ooke.

Signs and Symptoms of Concussion
U No concussion is the same.

U They differ from person to person. Symptoms vary from athlete to athlete and
may not show up immediatelyn fact, some symptoms of concussions do not
occur until 72 hours after the injury

U Itis possible to have a concussion and not show any visible signs.

U Symptoms may not show up right after the injury. It can take as long as 3
days for them to first show up

0 Symptoms may interfere with school, social and family relationships, and
participation in sports.

Why should you report your symptoms?
U Playing or practicing with a concussion is dangerous and can lead to a longer

recovery, and symptoms that are moneese.

0  While your brain is still healing, you are much more likely to have another
concussion. This can put you at risk for a more serious injury to your brain
and can ever be fatal.
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Concussion Awareness (2:15)
0 Show this video of what some prominent GAArsthave to say about

concussion.

Speak up.
0 Itis really important to speak up if you have a concussion or you think you

may have a concussion. You should also encourage your teammates to report
concussion. Concussions are manageable and treatable as mgreport
them. As |l ong as you rest and recover

Concussion Recovery
U After concussion, patients will often have mild symptoms, including
headache, concentration, and memory problems, dizziness, and/or fatigue that
usually resolve whin 7 to 10 days or in a few weeks.

U However, I f the symptoms of concussi ol
removed from play, symptoms could last much longer, and ultimately have
debilitating effects on-baeing. at hl et eds ¢

U An estimated 10% of concussions take months to recover, and result-in post
concussion syndrome with persistent symptoms. This is most common
among young athletes, or athletes with repeated concussion.

Assessment of Concussion
U As mentioned before, the asseent of concussion primarily relies on the
athlete reporting their symptoms to a parent/guardian, yourself the coach or a
medical professional (doctor or physiotherapist)
ua A lot of the signs and symptoms we ha:
t h a t \yitss impdrtant for you to SPEAK UP and report these symptoms
to a parent/guardian, coach or medical professional.
U Onfield and siddine evaluation of concussion
o First thing: Identify or report the concussion, and be removed from
play
o If a medical proéssional or team doctor is at the game, then they can
evaluate you on the sidme using several diagnostic tests. If not, you
should not be able to return on the same day and should be referred to
a medical professional for further evaluation.
U You can rver be too cautious; it is better to ere on the side of caution
U An athlete with a suspected concussion should never be allowed tetoeturn
play on the same day as the injury
U Doctor assessment of the injury in hospital or the clinic
o If you are referreda a medical doctor, they will run further tests to
test your memory, balance etc. Br al
concussion.

Management of Concussion
U The most important aspect of concussion recovery is both physical (no
training, playing, exercise, weight lifig) and cognitive rest (no TV, internet,
video games, excessive reading ;). Your brain needs time to rest.
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U Physical rest includes no training, playing, exercising, or weightlifting

U Cognitive rest which includes no TV, internet, video games, or excessive
reading ;)

U If you manage your concussion properly, it will reduce your risk of
symptoms that last longerm

U After your symptoms are completely gone, you should gradually return to
school and social activities and then begin a gradual retyslay protocd
which | will outline.

O As Il ong as you rest and recover youol |

Returnto-play Guidelines

U An athlete should NEVER be allowed to return to play on the day of injury

U Return to play must follow a medically supervised, stepwise approach and a
player MUST NEVER return to play while symptomatic. Luckily, the GAA
has returrto-play guidelines set in place that you should follow if you were
to sustain a concussion.

U The most important aspect of concussion management is physical and
cognitive rest untisymptoms resolve and then a graded programme of
exertion prior to medical clearance and RTP.

U The most important part of concussion recovery is physical and cognitive rest
until your symptoms go away

U There should be a twweek rest period for players upthe age of 18 years
old

U Graded RTP protocol

0 You should advance to the next step only if there are no symptoms. If

you return when youobre still sympt
likelihood of a longer recovery, and symptoms returning or
worsening.

U Medicalclearance is required prior to return to full contact sports

GAAObs foglawProtocol
U No activity, light activity, sports specific exercise, no contact training

drills, full contact practice, return to play

Shortterm Health Consequences
U Second ImpacSyndrome

0 Your brain is very vulnerable after concussion. If you return too soon
after a concussion, and get another concussion it can result in SIS and
result in death. Extremely rare, but more common among your age
group.

U Postconcussion syndrome

o Prolonged symptoms that last weeks or months (headaches, dizziness,
irritability, concentration problems)

o Vary how long they persist

U Game performance, which may let down the team
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U Trouble concentrating
U Forget things that they recently learned whether on tkh pitin school
0 42% of those concussed in a GAA sul
remai nder of the game. How can you
know what is going on?

Longterm Health Consequences
0 Postconcussion syndrome
Depression

Al zhei mer 6s

Mental health isues
Chronic traumatic encephalopathy (CTE)

0 Years or even decades after repeated concussion, serious decline in
function, memory problems, depression, tremors, slow walking,
dementia

o Highlighted in the movie concussion with Will smith

0 90 out of 94 NFL plgers whose brains have been examined have
been diagnosed with CTE

U Researchers have suggested that athletes who have sustained 3 or more
concussions are 5 times more likely to suffer from mild cognitive
impairments and 3 times more likely to have signiftaaemory problems
and higher rates of dementia than those in the general population.

U Appropriate management, and honest-sgghiorting of concussion will

dramatically reduce your chance of these l@1gn health consequences

[t e B et Y e

Action Plan
0 RECOGNISE the sigs and symptoms

U REMOVE the player if there is a suspected concussion and refer to a doctor
U REITERATE key message
0 Take time to recover
o Follow a medically supervised gradual rettiorplay protocol
(outlined by GAA)
o Seek medical clearance before returrioglay

Clicker Activity: Attitudes towards concussion reporting and retosplay

Directions
U Open up the additional PowerPoint
U Make sure the clickers are all connected and the source
U  Turn on your clicker
U Your c¢clicker should smy OReady6 when
U When a question comes up, please select your answer and click send
U The clicker will tell you when your answer is submitted successfully
U Remember: There are no right or wrong answers. We just want your views.

So please answer honestly.
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U Once a majority ofhe team answers we will view your answers.

U Make sure they have coloured handout just in case they forget the question
they are asked. Make sure they reference this to know exactly what the
question is.

Example
U A concussion is a brain injuryfrue or Fdse?

U Show example of what the graph will look like.

Directions: Please read each of the following scenarios and rate how strongly
you agree or disagree with the statements that follow.

Strongly disagreel, disagree-2, somewhat disagrees@ither disagre®r agree=3,
somewhatgree=5, agree=6, strongly agree=7

SCENARIO 1: Athlete M experienced a concussion during the first game of the
season. Athlete O experience a concussion of the same severity during the semi
final playoff game. Both athletes had persisiig symptoms.

Question 1: My teammates would feel that Athlete M should have returned to play
during the first game of the season.

Question 2: Most athletes would feel that Athlete M should have returned to playing
during the first game of the season.

Question 3: My teammates would feel that Athlete O should have returned to playing
during the semfinal playoff game.

Question 4: Most athletes would feel that Athlete O should have returned to play
during the semfinal playoff game.

SCENARIO 2: Player R experiences a concussion during a game. Coach A
decides to keep Player R out of the game.

Question 5: My teammates would feel that Coach A made the right decision to keep
Player R out of the game.

Question 6: Most athletes wouiekel that Coach A made the right decision to keep
Player R out of the game.

SCENARI O 3: At hl ete R experiences a conc.
physiotherapist on staff.

Question 7: My teammates would feel that the physiotherapist, rather than Rhlete
should make the decision about returning Athlete R to play.

Question 8: Most athletes would feel that the physiotherapist, rather than Athlete R,
should make the decision about returning Athlete R to play.
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SCENARIO 4: Athlete H experienced a concusen and has a game later in the
day. He is still experiencing symptoms of concussion. However, Athlete H
knows that if he tells his coach about the symptoms, his coach will keep him out

of the game.

Question 9: My teammates would feel that Athlete H shwlldhis coach about
their symptoms.

Question 10: Most athletes would feel that Athlete H should tell his coach about
their symptoms.

Question 11: My teammates would continue playing while also having a headache
that resulted from a minor concussion.

Question 12: Most athletes would continue playing while also having a headache
that resulted from a minor concussion.

Question 13: How many of you know of a teammate that was suffering from a
concussion and didnoét r epng/game?iOtneero a Cc 0 a
reported it? (Yes or no question)

U This part is going to be dependent on the time it takes to go through
everything else.

U Lead into a brief discussion here, in small groups, about the barriers of
reporting concussion and what athletes da themselves and as a team to
make sure concussions are being reported, and to create an environment that
IS supportive of concussion reporting.

U Feedback what they talked about in their small groups to the entire team.

Review of Concussion Knowledge

U Now we are just going to review some of the topics we covered today with
some True and False questions. | am going to have you respond again with
the clickers provided. Again, this is]
learned about concussion tght and to address any misconceptions that you
may still have or things you need me to discuss in more detail.

1. In order to be diagnosed with a concussion, you have to be knocked out.
FALSE

2. You candt see a concussion admd some af
report symptoms until hours or days after the injaiRUE

3. People who have had one concussion are more likely to have another
concussionTRUE

4. Nausea, headaches, sensitivity to light or noise, and difficulty concentrating
are some of the symptoms of@ncussionTRUE

5. After a concussion, brain imaging (e.g. CAT scan, MRiyxetc.) typically
shows visible physical damage (e.g. bruise, blood clot) to the B/ALSE
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6. After 10 days, symptoms of a concussion are usually completely gone.
TRUE

7. Concussionsan sometimes lead to emotional disruptions (e.g. depression,
anxiety, irritability). TRUE

Final Message
U A concussion is a brain injury.

All concussions are serious and should be reported.
Most concussions occur without loss of consciousness.
Symptoms otoncussion may not show up immediately.
Recognition and proper response to concussions when they first occur can
help prevent further injury or even death.
U Be ateam player. You play an important role as part of a team. Encourage
your teammates to repoheir symptoms and help them feel comfortable
taking the time they need to get better.
U Speak wup. Dondét hide it. Report it.
O Altds better to miss one game than t hi

[t e R

Question & Answer: 5 minutes

U Does anyone have any final questions about coimuss anything we

discussed today?
Additional Resources

U Briefly highlight where they can get more information on spetated
concussion, including the CDC website and Concussion Legacy Foundation.

U If anyone ever has any questions or would like moreuregs where they
can obtain more information about concussion, please contact me at
l.sullivan2@nuigalway.ie

Questionnaire: 105 minutes

U Please take the time to fill out the questionnaire to the besuofyality.

U@ Agai n, pl ease dondédt write your name al
information is confidential and anonymous. Just answer the questions to the
best of your ability.

U It should take approximately 116 minutes to complete.

U If you have any questis, please let me know. Thank you.

Programme Evaluation (5 minutes)
U Before you leave, if you would take 5 minutes to fill out the programme

evaluation form (green paper) as it is very important for you to share your
views and opinions about the programfne . g. what your | i kec
like about the programme).

Conclusion
0 That compl etes our wor KKBANKYOUstwallwe 6 d | |
you for helping us in our research; vy

U Are there any additional questions before we finiglthe workshop?
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U My contact information is there if you never need anything. Thanks again,

and | 61 | -morhs to wvarkkwith yau g8ys again to have you fill out
another survey. In the meantime, if you or a teammate suffer any symptoms
ofconcussii r eport it. ltés better to miss

0 THANK YOU.
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Appendix C

The Concussion Education Programme

# Lasting Impact Concussion
(“‘ Education Programme

Lindsay Sullivan
Discipline of Health Pfomotion
NUI Galway (@)S‘w‘f&,iu

Before we begin...

We are from NUI Galway and we A
came here to talk to you about ‘7Y 8] NUI Galway
sports-related concussion M OF Gaillimh
The workshop will be + aliiim
approximately 1 hour long; and
you will be asKed to participate
in small discussion groups,
individual activities and to
complete a short questionnaire
at the end

Please don't write your names
on the papers provided, all
information supplied will remain
anonymous and confidential
Any questions before we begin?
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Questions to answer today:

What is sports-related concussion?

What are the signs and symptoms of
concussion?

How do you recover from concussion?

What are the short- and long-term health
consequences of concussion?

Why should | report a concussion to my coach
or parent/guardian?

How quickly will | be able to return-to-play
after a concussion?
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Facts about Concussion

In small groups please
write down anything
you know about
sports-related
concussion.

What is concussion?

What are the signs and
symptoms of
concussion?

How would you be able

to tell if a teammate had
a concussion?

WHAT IS A CONCUSSION?
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Definition of Concussion

A type of traumatic brain injury that changes the
way your brain normally works

It is caused by a bump to the head or body that
causes your head to move back and forth quickly

ey 1

The Facts

A concussionis a
All concussions are

Most concussions occur loss of
consciousness.
Concussions can occur or

recreational activity.

Recognition and proper response to
concussions when they can help
prevent further injury or even death.
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Did you know?

Athletes who have had a concussion before
are at increased risk for another concussion.
Young children and teens are more likely to
get a concussion and take longer to recover
than adults.

A second concussion that occurs before the
brain recovers from the first concussion can
slow recovery or increase the likelihood of
having long-term problems.

Things to Note

It can be really hard to tell when someone has a
concussion because everything happens inside your
head

After a concussion, you might have trouble
concentrating, get a headache, feel dizzy and/or
forget stuff you learned recently

Concussion does not always involve a loss of
consciousness, but rather a change in
consciousness.
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Concussion and Loss of Consciousness

How many concussions do you
think result in a loss of
consciousness?

Concussion in Sport

Many people commonly associate
concussion with sports like American football
and rugby, but a concussion can be obtained
while playing any sport or even in other
activities like riding your bike.

Is concussion a problem in the GAA?

Lets take a look...
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Concussion & GAA

LEDTED] cof' 017 008 MW

How can you get a concussion?

Contact/colliding with another player
Hitting a hard surface (i.e. the ground or
goal posts)

Being hit by a piece of equipment

A concussion doesn't have to result from a
direct hit to the head but can be caused by a
hit to the body

The potential for concussions is greatest in
athletic environments where collisions are
common.
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Signs & Symptoms

Caitered sieep fongth

Signs & Symptoms

SIGNS OF A SYMPTOMS OF A
CONCUSSION : CONCUSSION

— @(3 R
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Lass of |mcaherent . Headache Ditficulty Senaltivity
Consciousness Discrientotion Speach . or Dizziness Concentroting to Light
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Dazed or . Ringing in
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188



APPENDICES

Demo: Signs and Symptoms

Activity #1:Timed Catch
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Questions

When doing these activities, how confident
did you feel?
What could be the result of important tasks
when time and skill are required for accuracy
and safety afterward?

For the person doing the activity?

For those people depending on them in the

activity?

For the results of that activity?

Signs & Symptoms of Concussion

H . R 'ﬁ"r.
No concussionis the same ol = .
. W o T wa
Differ from person to person * R

It is possible to have a concussion and not
show any visible signs

Symptoms may not show up right after the
injury. It can take as long as 3 days for them
to first show up

May interfere with school, social and family
relationships, and participationin sports.
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Why should you report your symptoms?

Playing or practicing with a concussion is
dangerous and can lead to a longer recovery.
While your brain is still healing, you are much
more likely to have another concussion. This
can put you at risk for a more serious injury to
your brain and can even be fatal.

Concussion Awareness
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It is really important to speak up if you
have a concussion or you think you may
have a concussion. As long as you rest
and recover you'll be all right.

SpedK Up

Concussion Recovery Varies

Average recovery varies from 2-4 weeks

Depends on domain (i.e. somatic, cognitive,
affective)

Females longer

High-school aged athletes take longer to recover
than college-aged athletes

Does it matter how long you continue to play?
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Sprained Brain

"It's better to sit out now for a week or
two, than to keep playing and risk
sitting out for over a month or longer”

Does it matter how long you

continue to play?

L
25,

19.0 days 29.1 days 43.1 days
Recovery Time

Elbinet al, inreview; M=bo; p<.og
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Sprained brain- part 2

"It's better to get out NOW- instead
of playing a few extra minutes- to
avoid adding a few extra weeks to

your recovery.”
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Assessment of Concussion

It can be really hard to tell when someone has
a concussion because everything happens
inside your head. It is really important if you
have one to speak up and tell a
parent/guardian, coach or medical
professional.

On the pitch and in the clinic assessment

Management of Concussion

Requires both physical and cognitive rest
until symptoms resolve

If you manage your concussion properly, it
will reduce your risk of symptoms that last
long-term

After your concussion symptoms are
completely gone, you may begin a
supervised, gradual return-to-learn and
return-to-play process, which will help you
recover fully.
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Return-to-play guidelines

A player with a diagnosed concussion should NEVER be
allowed to return to play on the day of injury
Return to play must follow a medically supervised, gradual
approach and a player MUST NEVER return to play while
symptomatic
The most important part of concussion recovery is
physical and cognitive rest until your symptoms go away
There should be a two week rest period for players up to
the age of 18 years old
Gradual return-to-play protocol
You should advance to the next step only if there are no
symptoms.
Medical clearance is required prior to return to full contact
sports

Return-to-play Protocol

Physical and cognitive rast Racavary
Walking, swimming, eyeling, keaping  Increase haart rate
intansity <70% maximum permitted

heart rate

Running drills Add mowvermeant
Progress to more complex training

drills- passing drills, progressive
resistance training

Following maedical clearance Exarsise, coordination and
participate in nermal training cagnitive load

activities.

Mermal game play Rastare confidence and assess

functicnal skills by coaching staff
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Short-term Health Consequences

Second Impact Syndrome (SIS)
Post-concussion Syndrome (PCS)

Game performance

Trouble concentrating

Forget things that they recently learned or
things that you were told

School performance

Does it matter how long you

continue to play?

L
25,

19.0 days 29.1 days 43.1 days
Recovery Time

Elbinet al, inreview; M=bo; p<.og
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Sprained Brain- Part 2

"It's better to get out NOW- instead of
playing a few extra minutes- to avoid
adding a few extra weeks to your
recovery.”

Long-term Health Consequences

Post-concussion syndrome
Depression

Alzheimer’s

Mental healthissues

Chronic traumatic encephalopathy
(CTE)
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Action Plan

RECOGNISE the signs and symptoms
REMOVE the player if there is a
suspected concussion and refer to a

doctor
REITERATE key messages

Take time to recover

Follow a medically supervised Graduated Return-to-Play
Fratacal (GRTE)

Seek medical clearance before returning-to-play

Clicker Activity
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Directions

Turn on your clicker

Your clicker should say '‘Ready’
when you turnit on

When a question comes up, please
select your answer and click send
The clicker will tell you when your
answer is submitted successfully
Remember: There are no right or
wrong answers. We just want your
views. So please answer honestly.
Once a majority of the team
answers we will view your answers.

A concussion iIs a brain injury.

True (T)
False (F)
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Directions

Please read each of the following
scenarios and rate how strongly you
agree or disagree with the statements
that follow.

Scenario 1

Scenario 1: Athlete M experienced a concussion
during the first game of the season. Athlete O
experienced a concussion of the same severity
during the semi-final playoff game. Both athletes
had persisting symptoms.

1. My teammates would feel that Athlete

M should have returned to play during
the first game of the season.
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1. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 1

Scenario 1: Athlete M experienced a concussion during the first
game of the season. Athlete O experienced a concussion of the
same severity during the semi-final playoff game. Both athletes
had persisting symptoms

2. | feel that Athlete M should have returned to
playing during the first game of the season.

202



APPENDICES

2. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 1

Scenario 1: Athlete M experienced a concussion during the first
game of the season. Athlete O experienced a concussion of the
same severity during the semi-final playoff game. Both athletes
had persisting symptoms

3. My teammates would feel that Athlete O
should have returned to play during the semi-

final playoff game.
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3. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 1

Scenario 1: Athlete M experienced a concussion during the first
game of the season. Athlete O experienced a concussion of the
same severity during the semi-final playoff game. Both athletes
had persisting symptoms.

4. | feel that Athlete O should have returned to
play during the semi-final playoff game.
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4. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly Agree (7)

Scenario 2

Scenario 2: Player R experiences a concussion during a game.
Coach A decides to keep Player R out of the game. Player R's
team loses

5. My teammates would feel that Coach A made
the right decision to keep Player R out of the

game.
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0. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 2

Scenario 2: Player R experiences a concussion during a game.
Coach A decides to keep Player R out of the game. Player R's
team loses the game.

6. | feel that Coach A made the right decision to
keep Player R out of the game.

206



APPENDICES

6. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 3

Scenario 3: Athlete R experiences a concussion. Athlete R's
team has a physiotherapist on the staff.

7. My teammates would feel that the
physiotherapist, rather than Athlete R, should
make the decision about returning Athlete R to

play.
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/. Please make your selection.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 3

Scenario 3: Athlete R experiences a concussion. Athlete R's
team has an athletic trainer on the staff.

8. | feel that the physiotherapist, rather than
Athlete R, should make the decision about
returning Athlete R to play.
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8. Please select your answer.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 4

Scenario 4: Athlete H experienced a concussion and has a match later
inthe day. He is still experiencing symptoms of concussion. However,
Athlete H knows that if he tells his coach about the symptoms, his
coach will keep him out of the game.

9. My teammates would feel that Athlete H
should tell his coach about the symptoms.
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9. Please select your answer.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 4

Scenario 4: Athlete H experienced a concussion and has a game later
inthe day. He is still experiencing symptoms of concussion. However,
Athlete H knows that if he tells his coach about the symptoms, his
coach will keep him out of the game.

10.| feel that Athlete H should tell his coach
about the symptoms.
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10. Please select your answer.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 4

Scenario 4: Athlete H experienced a concussion and has a game later
inthe day. He is still experiencing symptoms of concussion. However,
Athlete H knows that if he tells his coach about the symptoms, his
coach will keep him out of the game.

11. My teammates would continue playing while
also having a headache that resulted from a
minor concussion.
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11. Please select your answer.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

Scenario 4

Scenario 4: Athlete H experienced a concussion and has a game later
inthe day. He is still experiencing symptoms of concussion. However,
Athlete H knows that if he tells his coach about the symptoms, his
coach will keep

12. | would continue playing while also having a
headache that resulted from a minor
concussion.
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12. Please select your answer.

Strongly disagree (1)
Disagree (2)

Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)

Agree (6)

Strongly agree (7)

How many of you know of a teammate
that was suffering a concussion and didn’t
report it until after the training/game or
never reported it?
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True or False

In order to be diagnosed with a concussion,
you have to be knocked out.
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True or False

You can’t see a concussion and some
athletes may not experience and/or report
symptoms until hours or days after the

injury.

True or False

People who have had one concussion are
more likely to have another concussion.
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True or False

A second concussion that occurs before the
brain recovers from the first concussion can
slow recovery or increase the likelihood of
having long-term problems.

True or False

After a concussion, brain imaging (e.g. CAT
scan, MRI, x-ray etc.) typically shows visible

physical damage (e.g. bruise, blood clot) to
the brain.
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True or False

After 10 days, symptoms of a concussion
are usually completely gone.

True or False

Concussions can sometimes lead to
emotional disruptions (e.g. depression,
anxiety, irritability).
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Final Message

A concussion is a

All concussions are and

Most concussions occur loss of consciousness.
Symptoms of concussion may not show up immediately.
Recognition and proper response to concussions when
they can help prevent further injury or even
death.

Be a team player. You play an important role as part of a
team. Encourage your teammates to report their
sEmptums and help them feel comfortable taking the time
they need to get better.

Speak up. Don't hide it. Report it.

“It's better to miss one game than the whole season”
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Additional Resources

http://www.cdc.gov/headsup/youthsports/at
hletes.html

http://www.sportslegacy.org/
http://www.stopconcussions.com/
http://learning.qgaa.ie/node/8516¢

c ON c U Ss ION l;?c}pr_ ONCUSSIoNS, Com

& HEADS ‘i /Foundation 3

Nor izl AL §

Questionnaire

Please take time to fill out the questionnaire
to the best of your ability

It should take approximately 15 minutes to
complete

If you have any questions please let me know.

A &
VA /
Thank you. W

N3
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Programme Evaluation

Before you leave, if you would also take g
minutes to fill out the programme evaluation
form as it is very important for you to share
your views and opinions about the
programme (e.g. what you liked and didn't
like about the programme)

Thank'you!

Lindsay Sullivan

PhD Candidate

NUI Galway

Discipline of Health Promotion

L:Sullivap2@nuigalway.ie
(085) 814 7150

W NUI Galway

' | OFE Gaillimh = Heith Preacton hrearch Cort

S,
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CONCUSSION

NOT ALWAYS A KNOCK-OUT!
ACTION PLAN SYMPTOMS

Headache

Confusion

Nausea

Dizziness
Double/Blurry Vision
Sensitivity to Light
Feeling Hazy or Groggy
Just not 'feeling right'
Memory Problems
Pressure in Head

Recognise the signs and symptoms
Report if suspicious, don't hide it
Rehab with rest and medical guidance

Retu N after following Return To Play
Protocol and getting medical clearance

0O 0 0 0 0 0 0 0 0o o

For the Return to Play Protocol and further information on Concussion see learning.gaa.ie/Concussion

IF IN DOUBT, SIT THEM OUT!!!

GA\ GPAS

Supporting Players
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CONCUSSION

INFORMATION SHEET FOR YOUNG PLAYERS (Age 5 -18 years old)

WHAT IS IT?

ACTION PLAN

A concussion is a brain injury that is associated with a
temporary loss of brain function. The injury must be
taken seriously to protect the long term welfare of all
players. A concussion is caused by a bump, blow or
jolt to the head or body that causes the head and

brain to move rapidly back and forth.

SIGNS AND SYMPTOMS

Most concussion injuries occur without a loss of
consciousness and so it is important to recognise the
other signs and symptoms of concussion. Some
symptoms develop immediately while other symptoms

may appear gradually over time.

Recognise — The signs and symptoms

Report — Don’t hide any symptoms

Rehab — Rest / Take time to recover fully / Seek
medical advice

Return — Follow a step-wise GRTP and don’t return

without your doctor’s clearance

DANGERS

e Loss of e Headache
consciousness

e Seizure or convulsion e Dizziness

e Balance problems o Confusion

¢ Nausea or vomiting e Feeling slowed down

e Drowsiness e “Pressure in head”

e More emotional e Blurred vision

e |rritability o Sensitivity to light

e Sadness e Amnesia

e Fatigue or low energy e Feeling like “in a fog"

e Nervous or anxious e Neck Pain

e “Don’t feel right” ® Sensitivity to noise

¢ Difficulty ¢ Difficulty

remembering concentrating

A player’s brain needs time to heal after a concussion.
When a player’s brain is still healing, it is more likely
to receive another concussion. Repeat concussions
can increase the time it takes to recover and in rare
cases, repeat concussions in young players can result
in brain swelling or permanent damage to their brain.

They can even be fatal.

COPING

“Presence of any
one or more of the
above signs and
symptoms may
suggest a

concussion”

The following are some tips for coping with a
concussion:

Rest

The best medical management for concussion is rest
(Cognitive and Physical). Players often feel tired and
may experience difficulties at work or school when
carrying at task which require concentration. You
may also encounter mood difficulties and feel
depressed, anxious or irritable with family or team
mates. Support should be provided to players during

this recovery period.

http://www.gaa.ie/medical-and-player-welfare
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Avoid Alcohol
Alcohol should be avoided as it may delay recovery

and put you at increased risk for further injury.

Prescribed Medications
When dealing with persistent symptoms, it is essential
that you only take medications prescribed by your

doctor.

Patience

Recovery form concussion should not be rushed nor
pressure applied to players to resume playing until
recovery is complete. The risk of re injury is high and
may lead to recurrent concussion injuries which can

cause long term damage.

RETURN TO PLAY

If diagnosed with concussion you should NEVER
return to play on the day of injury. Return to play
must follow a medically supervised stepwise approach
and you MUST NEVER return to play whilst

symptoms persist.

GRADUAL RETURN TO PLAY PROTOCOL

I. There should be an initial period of two
weeks rest for players aged 5 to |8 after a
concussion.

2. RTP Protocols following concussion follow a
stepwise approach. You should continue to
proceed to the next level if no symptoms
persist at the current level.

3. Generally each step should take 24 hours so
you would take approximately one week to
proceed to full rehabilitation once you have
NO Symptoms at rest.

4. If any post-concussion symptoms occur while
in the RTP program, you should drop back to

the previous asymptomatic level and try to

progress again after a further 24 hours period
of rest has passed.
5. Clearance from a medical doctor is required

prior to return to full contact sports.

Table | Gradual Return to Play Protocol

Rehabilitation Fi i | Objective of

Stage exercise at stage stage

I. No Activity Physical and Recovery
Cognitive Rest

2. Light Activity Walking, Increase HR
swimming,

cycling, keeping
intensity <70%

maximum
permitted heart
rate
3. Sports Specific Running drills, Add Movement
Exercise
4. No Contact Progress to
Training Drills more complex

training drills -
passing drills,

progressive
resistance
training
5. Full Contact Following Exercise,
Practice medical coordination and
clearance, cognitive load
participate in
normal training
activities.
6. Return to play Normal game Restore
play confidence and
assess functional
skills by coaching
staff

OTHER RESOURCES

e CONCUSSION MANAGEMENT GUIDELINES
2013-2016

e POSTER

e E-LEARNING COURSE ON CONCUSSION
AWARENESS

To access these resources, please visit -

learning.gaa.ie/player

For more information on concussions visit

WWww.concussion.ie or www.gaa.ie/returntoplay

http://www.gaa.ie/medical-and-player-welfare
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Appendix D

Athlete- Sample Baseline Questionnaire (T1)

SPORTS-RELATED CONCUSSION
R Athlete Questionnaire

‘@,IRKSH RESEARCH COUNCIL
/An Chomhalrle um Thaighde in

This is a survey about sports-related concussion. This questionnaire is being offered to
you because your assent and your parent’s consent have previously been given. We
hope you will help us to find out more about young athlete’s knowledge about and
attitudes towards sports-related concussion by answering the questions in this survey.

‘This questionnaire should take approximately 15 minutes of your time. Your answers

q PP y ¥

will be looked at by the survey team and by no-one else. They will not be seen by your
parents or coaches. You should not write your name on the questionnaire. All responses
you provide for this study will remain confidential.

Your participation in this study is voluntary and you may withdraw from this research
any time you wish or skip any question you don’t feel like answering. Your refusal to
participate will not result in any penalty or loss of benefits to which you are otherwise
entitled.

Because the questions are being asked of young people up to 18 years of age, some of
them may seem a bit unusual to you. Please take your time to read each question
carefully and answer it as honestly as you can.

Things you need to know:

If you do not want to take part, just give the questionnaire back to the researcher.
You do not have to answer any of the questions, if you do not want to.

For most questions you will be asked to tick the box that best fits your answer.
Pages are double-sided.

Example:
1. Is Michael D Higgins President of Ireland?
YesM No O

It is difficult to choose just one answer, please think about what is true most of the
time.

We hope you enjoy filling it in, thank you for helping us with this survey.
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STUDY ID CODE

DIRECTIONS: PLEASE ANSWER THE FOLLOWING 5 QUESTIONS. YOUR ANSWERS TO THESE
QUESTIONS WILL BE COMBINED BY THE RESEARCHER TO GENERATE YOUR STUDY ID CODE.
THIS CODE WILL NOT BE USED TO IDENTIFY YOU BY NAME AND ALL YOUR ANSWERS WILL
REMAIN CONFIDENTIAL. THIS CODE WILL ONLY BE USED BY THE RESEARCHER.

1. Please circle the Day/Month/Year in which you were born.

Day Month Year
1 11 21 al Jan Jul 1995
2 12 22 Feb Aug 1996
<) 13 23 Mar Sep 1997
4 14 24 Apr Oct 1998
5 15 25 May Nov 1999
6 16 26 June  Dec 2000
7 17 27 2001
8 18 28 2002
9 19 29 2003

10 20 30 2004

2005

o

Last letter of your first name:

3. Number of older brothers (if none write 0):

4. Number of older sisters (if none write 0):

5. Last three letters of your last name:

THE SECTION BELOW WILL BE COMPLETED BY THE RESEARCHER. PLEASE
CONTINUE ON TO THE NEXT PAGE.

STUDY ID CODE:

o
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1 ABOUTYOU

1

2%

10.

How old are you? (in years):

What is your gender (please tick the appropriate box)?
MALE [0, FEMALE [,

What Class are you in (please tick the appropriate box)?

O, 1syear
O, 2nd year
O; 3« year
O: Transition year
Os st year
O¢ 6t year

Of the following which do you consider your main sport (sport you play most often)?
(Please tick your answer):

O GAELIC FOOTBALL

0, HURLING/CAMOGIE

O; OTHER (please list:

What Gaelic game(s) do you currently play (please tick your answer)?

O, GAELIC FOOTBALL O, HURLING /CAMOGIE O, BOTH
Please indicate which position you play most often in Gaelic football? If you do not play

Gaelic football, please tick the appropriate box.
O Do not play Gaelic football

Please indicate which position you play most often in hurling/camogie? If you do not play
hurling/camogie, please tick the appropriate box.

O Do not play hurling/camogie

On average, how many days/nights per week do you train during the season for Gaelic
football and /or hurling/camogie (including for your school team, club team and/or
intercounty level team)?

O0days Olday O2days O3 days DO4days DO5days 06 days [O7 days

Please indicate whether or not you play any Gaelic Games at the club or inter-county
level (Please tick all that apply):

O, Club level

[: County level

01 do not play at the club or county level

What do you believe to be your level of ability to play Gaelic Games compared to other
athletes your age and gender on a scale from 1 (very poor) to 10 (very good) (please circle
the appropriate number)?

Very Very
Poor Good
1 2 3 4 5 6 /s 8 9 10

3

226



APPENDICES

2 ATHLETIC IDENTITY

DIRECTIONS: Please indicate how much you agree or disagree with each
statement in relation to your own sports participation.

Strongly Disagree Somewhat Neither Somewhat Agree Strongly
Disagree disagree agree nor agree Agree
disagree
1. I consider myself an athlete. o, O, O O. [l O (=P
2. T have many goals related to O, o, 0o, o. O O 0,
sport. ; » ’
3. Most of my friends are o, O, Os O, 13 O o,
athletes.
4. Sport is the most important 0o, o, O O. O: Os 0,
part of my life. = :
5. I spend more time thinking o, 0O (mh O, Els Os (mP
about sport than anything else.
6. I feel bad about myself when
1 do poorly in sport. Oy 0. 0, 0. Os O 0,
7. ITwould be very depressed if
I were injured and could not 0o, o, O, 0. Os O (mp}
compete in Sport.
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3 SYMPTOMS AND BEHAVIOUR

DIRECTIONS: PLEASE READ THE FOLLOWING STATEMENTS. PLEASE TICK YES IF THE

FOLLOWING HAS OCCURRED TO YOU THIS SEASON AND TICK NO IF IT HAS NOT OCCURRED

TO YOU THIS SEASON.

NOTE: The term ‘impact’ refers to getting a bump, knock or hit to your head or body or colliding with

another player.

10. Continued to experience any of these symptoms the day after

a hit but did not tell a coach or medical professional

YES NO
1. Dizziness after an impact (m O,
2. Heard ringing after an impact O, O,
3. Lost consciousness or blacked out after an impact m Oo
4. Saw stars after an impact O, O
5. Vomited or felt sick to your stomach after an impact 0O, O,
6. Forgot what to do on the pitch after an impact 0O, O,
7. Had a headache at least once during the week after an impact 0O, 0,
8. Had problems studying, concentrating or doing class work O, O,
after an impact
9. Experienced any of these symptoms after an impact but did
ti diately tell ch or medical professional (e.g., kept
Sl o i i) e i %
0, O,
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4 CONCUSSION HISTORY

DIRECTIONS: PLEASE ANSWER THE FOLLOWING QUESTIONS ABOUT YOUR PERSONAL
HISTORY WITH CONCUSSION. PLEASE TICK YOUR ANSWER FOR EACH QUESTION.

1. Has anyone ever discussed concussion with you? (For example, what it is or what to do if

you have one etc.) Please check all that apply.

O No one has ever discussed concussion with me

O Coach

O Parent(s)

O Medical professional (i.e. doctor or physiotherapist)

O Other (Please specify: )

2a. Have you ever suffered what you thought was a concussion during GAA training or a
match?

0O, NO
0O, YES (If yes, how many? )

2b. Have you ever suffered what you thought was a concussion during training or a match for

another sport?
O, NO

O, YES (If yes, how many? )
3. Have you ever been diagnosed by a doctor or physiotherapist with a concussion?

O, NO (If you have never been diagnose with a concussion, please go to QUESTION 4a)
O, YES (If yes, how many? )

3a. Did you get any of these concussions while playing a GAA sport?
0. NO
O, YES (If yes, how many? )

3b. During the past 12 months, how many times did you have a concussion from
playing a sport or being physically active?
OO times 01 time 02 times 03 times 4 or more times

4a. Thinking over the last 12 months, have there been any instances when you continued to
play in a GAA training or 2 match even though you were experiencing symptoms of a
concussion?

O, NO
0O, YES

4b. Thinking over the last 12 months, have there been any instances when you continued to
g > y y
play in training or a match for another sport even though you were experiencing symptoms of a

concussion?
O, NO
O, YES

Go
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5 ATTITUDES TOWARDS CONCUSSION REPORTING

DIRECTIONS: PLEASE RATE HOW STRONGLY YOU AGREE WITH EACH STATEMENT. PLEASE

TICK YOUR ANSWER.

Strongly
Disagree

Disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Agree

Strongly
Agree

1. If T report what I suspect
might be a concussion, I will

hurt my team’s performance.

0,

0.

m)

0.

O

O

0,

2. If I report what I suspect
might be a concussion, L will
not be allowed to start playing
or training when I think Pm
ready.

0,

[mE

0.

Os

O

0,

3. If T report what I suspect

might be a concussion, I will

lose my spot on the panel.

0,

(m ]

O,

O

Os

Os

0o,

4. If T report what I suspect
might be a concussion, my
1 es <
me.

0,

0O,

0.

Os

0,

5. If T report what I suspect
might be a concussion, I will

be held out of upcoming

matches even if it is zota
concussion.

0,

O

0.

Os

Os

0,

6. If T report what I suspect
might be a concussion, my
teammates will think [ made

the right decision.

0

0

0,

O,

Os

7. If T report what I suspect
might be a concussion, I will

be better off in the long mn.

Oy

0.

Os

(m

Os

Os

(mf}

8. The sooner I reporta

SS S

back at full strength.

3

[m

0

[mE

0.

Os

Os

0,
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6 SELF-EFFICACY

DIRECTIONS: PLEASE RATE HOW STRONGLY YOU AGREE WITH EACH STATEMENT. PLEASE

TICK YOUR ANSWER.

Strongly
Disagree

Disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Agree

Strongly
Agree

1. I am confident in my

ability to recognise when I
have symptoms of a

concussion.

O,

0O

2. Tam confident in my
ability to report symptoms of
a concussion, even when I
really want to keep playing.

0,

0O

0,

O,

O

3. Iam confident in my
ability to report symptoms of
aconcussion, even when [
think my teammates want me
1o play,

O,

O,

0O,

4.Tam confident in my
ability to report symptoms of
a concussion, even if I do not
think they are all that bad,

0,

0.

0.

0,

0.

5. 1am confident in my
ability to report specific

5 l

concussion,

0,

O,

0O,

0,
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7 REPORTING INTENTION

DIRECTIONS: PLEASE RATE HOW STRONGLY YOU AGREE WITH THE FOLLOWING STATEMENT:

Z1 WOULD STOP PLAYING AND REPORT MY SYMPTOMS IF | SUSTAINED AN IMPACT THAT

CAUSEDMETO ...

NOTE: The term ‘tmpact’ refers to getting a bump, knock or hit to your head or body or colliding with
another player.

Strongly Disagree | Somewhat | Neither | Somewhat Agree Strongly
Disagree disagree agree nor agree Agree
disagree
1. See stars o, o, 0. s 0 O 0,
2. Vomit or feel nauseous o, o, 0. o, O O 0O,
3.Havea }_Lard tj_me o o, O O s (m 3 0
remembering things
4. Have problems o, o, 0. 0o, 0O O O,
concentrating on the task g
at hand
5. Feel sensitive to light or o, 0. O 0. O Os 0O
noise
6. Have a headache o, 0. O, [m P 0O O, 0,
7. Experience dizziness or 0O, 0. s (m} Os O 0;
balance problems
8. Feel sleepy or in a daze o, () 0O, 0 O O 0,
9
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8 CONCUSSION KNOWLEDGE

DIRECTIONS: THESE QUESTIONS CONTAIN STATEMENTS ABOUT CONCUSSIONS THAT MAY OR
MAY NOT BE TRUE. PLEASE INDICATE WHETHER OR NOT YOU THINK EACH STATEMENT 1S

TRUE OR FALSE.

True False
1. People who have had a concussion are more likely to have another o, o,
concussion.
2. There 1s a possible risk of death if a second concussion occurs 0, o,
before the first one has healed.
3. A concussion cannot cause brain damage unless the person has O o,
been knocked out.
4. The brain never fully heals after a concussion. o, o,
5. It 1s easy to tell if a person has a concussion by the way the person o, o,
looks or acts.
6. Symptoms of a concussion can last for several weeks. 0, o,
7. Resting your brain by avoiding things such as playing video games,
texting, and doing schoolwork 1s important for concussion recovery. 0, o
8. A concussion may cause an athlete to feel depressed or sad. 0. 0,
9. Once an athlete feels “back to nomal,” the recovery process 1s
complete. 0, k)
10. Even if a player 1s experiencing the effects of a concussion,
performance on the pitch will be the same as it would be had the 0o, o,
player not experienced a concussion.
11. Concussions pose a risk to an athlete’s long-term health and well- 0, o,
being.
12. A concussion can only occur if there is a direct hit to the head. o, o,
13. After a concussion occurs, brain imaging (e.g., CT scan, MRI, X-
ray, etc.) typically shows visible physical damage to the brain (e.g., 0, Bl
bruise, blood clot).

10
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