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ABSTRACT 

 Sport-related concussion (SRC) is a public health concern (Thurman, 

Branche, & Sniezek, 1998), especially among children and adolescent athletes, as 

their brains are still developing (Field, Collins, Lovell & Marron, 2003; Halstead & 

Walter, 2010; Toledo et al., 2012). Each year, it is estimated that between 1.1 to 1.9 

million sport- and recreational-related concussions are sustained by US children ≤18 

years old (Bryan, Rowhani-Rahbar, Comstock, & Rivara, 2016).  Empirical evidence 

suggests that athletes who fail to report symptoms of a possible concussion and 

continue to play while experiencing symptoms are at increased risk of further injury 

and potential catastrophic brain injury (Bramley, Patrick, Lehman, & Silvis, 2011; 

McCrory et al., 2017), including second impact syndrome (Cantu, 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, Mannix, O’Brien, & Collins, 2013; 

Register-Mihalik et al., 2013a).  

 One way to approach the underreporting of SRC and to limit the potential 

negative consequences of this injury is through concussion education and awareness 

programmes (Tator, 2012). Such programmes are increasingly being mandated for 

athletes across athletic populations and competition levels (Kroshus, Baugh, 

Daneshvar, & Viswanath, 2014a; Tomei, Doe, Prestigiacomo, & Gandhi, 2012). 

However, the immediate- and short-term impact of current concussion education 

programmes is not clear. To answer this critical gap in the literature, this study set 

out to systematically develop, implement, and evaluate a theory-driven concussion 

education and awareness programme for secondary school-aged Gaelic Athletic 

Association (GAA) athletes, an under-studied population of athletes. In order to do 

this, this study used a multi-method approach.  

 The first phase of this study assessed the concussion-related training and 

education needs of GAA coaches in Ireland, as well as the preferred method of 

concussion education delivery. Using a self-report questionnaire data was collected 

electronically from a convenience sample of 108 GAA coaches. Data were captured 

on coaches’ (i) informational needs and desires, (ii) preferred methods of delivery, 

and (iii) concussion practices and procedures. Coaches indicated that they were most 

interested in receiving information about the (i) signs and symptoms of concussion, 
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(ii) assessment of concussion, and (iii) return-to-sport guidelines. Over two-thirds of 

participants indicated that in-person training would be the most effective mode of 

delivery of concussion education for this population of coaches. Additional results 

demonstrated that an overwhelming majority of coaches (90%) do not talk to their 

athletes about concussion and the importance of disclosing symptoms to a 

supervising adult, prior to the start of the athletic season. Coaches who reported 

being formally educated about concussion were more likely to indicate that they talk 

to their teams about concussion and concussion safety. 

Baseline data was then collected from athletes (Phase II), in order to assess 

their concussion-related knowledge, attitudes, intentions, and reporting behaviours; 

and to explore whether gender differences are evident. A total of 435 secondary 

school-aged GAA athletes (52.2% female; mean age, 14.55 ± 1.67 years) 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 understanding 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 female counterparts, males expressed more 

negative outcomes of concussion reporting and lower concussion reporting intention.  

The third phase of this study evaluated the immediate and short-term 

effectiveness of the concussion education programme. To evaluate this programme, 

the study employed a non-randomised control group pretest-posttest 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 post-implementation (T3). The control group did not complete the 

assessment at T2 (immediately after the delivery of the intervention). The process of 

implementation was also examined at T2 using a structured questionnaire. A total of 

seven teams from five schools (n = 428) were assigned to either the intervention (n = 

229) or control group (n = 199). 212 participants (59 intervention group; 153 control 

group) completed assessments at all timepoints. It is clear from the evaluation that 

this programme resulted in a number of significant positive effects, immediately 

following programme implementation and at three-months follow-up. Specifically, 

the programme had a significant positive effect on athletes’ knowledge, perceived 
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behavioural control (PBC), and reporting intention. These results were maintained at 

three-month follow-up, with the exception of PBC. The programme did not have a 

significant impact on athletes’ attitudes towards concussion reporting and subjective 

reporting norms. Nonetheless, the programme was well received by participants.  

The fourth and final phase of this study used a longitudinal study design to 

assess athletes’ PBC, attitudes towards the perceived consequences of reporting, 

subjective reporting norms, reporting intentions, and in-season reporting behaviours. 

Data were collected from 153 secondary school-aged athletes ages 12 to 18 during 

the 2016-2017 academic year (102 females; 51 males). Consistent 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 previous reports (Kroshus et al., 2014a; 

Kroshus, Baugh, Daneshvar, Nowinski, & Cantu, 2015a; Register-Mihalik et al., 

2013b), I found PBC to be the strongest predictor of concussion reporting intentions 

and in-season reporting behaviours among this population of adolescent athletes.  

As this is the first study, to systematically design, implement and evaluate the 

effectiveness of a theory-driven concussion education programme, this study is well 

positioned to make a novel contribution to the literature. These findings revealed that 

many athletes’ lack knowledge about concussion, which may lead to delayed 

recognition/reporting of concussion and to delayed care seeking behaviours, thereby 

prolonging symptoms and recovery (Asken et al., 2016; Asken, Bauer, & 

Guskiewicz, 2018; Elbin et al., 2016; Thomas et al., 2018). Results also revealed that 

many athletes have unfavourable attitudes towards concussion and concussion 

safety; thus, highlighting the need for additional actions to change athletes’ 

perceptions of concussion and the culture of concussion reporting among youth 

GAA athletes. Furthermore, these findings suggest a need for a multifaceted 

approach to concussion education and prevention, tailored to the needs and learning 

preferences of the target population. Health promotion 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 normative. At 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 
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systematically design and evaluate the programme will advance the field’s 

understanding of theory-driven and educational interventions. 

 

Key words: Sport-related concussion, Brain injury, Education, Prevention, Theory, 

Gaelic Athletic Association (GAA), Ireland 



CHAPTER ONE: INTRODUCTION 

 
 

1 

CHAPTER ONE 

INTRODUCTION 

Sport-related concussion (SRC) is a major public health concern (Thurman, 

Branche, & Sniezek, 1998), especially among children and adolescents (Field, Collins, 

Lovell & Marron, 2003; Halstead & Walter, 2010). It is estimated that, annually, 

between 1.1 to 1.9 million sport- and recreation-related concussions occur in US 

children aged ≤18 years (Bryan et al., 2016). Concussion is a mild traumatic brain 

injury, defined as a complex pathophysiological process affecting the brain, induced by 

biomechanical forces (McCrory et al., 2017). SRC results in a range of clinical signs and 

symptoms such as headaches, balance problems, dizziness, sleep difficulties, personality 

changes (e.g., increased irritability, emotionality), and deficits in short-term memory 

(McCrory et al., 2017). Concussion has also been linked to various acute (e.g., cognitive 

and somatic symptomatology) (Kerr et al., 2014), cumulative (e.g., higher risk of future 

concussions) (Kerr et al., 2014; Guskiewicz, et al., 2003), and delayed effects (e.g. 

Alzheimer’s disease, Chronic Traumatic Encephalopathy) (Guskiewicz et al., 2005; 

Guskiewicz et al., 2007; Kerr, Marshall, Harding, & Guskiewicz, 2012).  

Resolution of the clinical and cognitive signs and symptoms of concussion varies 

greatly, from a few days to several weeks post-injury (Eisenberg, Andrea, Meehan, & 

Mannix, 2013; Marar, Mcllvain, Fields, & Comstock, 2013; McCrory et al., 2017; 

Purcell, Harvey, & Seabrook, 2016; Thomas et al., 2018). Various factors can 

complicate or prolong the recovery process, including continued play while 

symptomatic from SRC. Emerging evidence suggests that athletes who return to contact 

or collision sports while symptomatic from SRC take longer to recover and may be at an 

increased risk of more severe post-concussive symptoms and potential short- and long-

term complications (Asken et al., 2016; Asken, Bauer, & Guskiewicz, 2018; Elbin et al., 

2016; Thomas et al., 2018) compared to athletes who are immediately removed from 

play. Thus, immediate removal from play post-injury is an important component of risk 

reduction and secondary prevention of SRC (Benson et al., 2013; Kroshus, Garnett, 

Baugh, & Calzo, 2015b).  

Yet, despite the documented dangers of continued play and/or premature return 

to sport after a concussion, the under-reporting of SRC among athletes is well 
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established (Chrisman, Quitiquit, & Rivara, 2013; LaRoche, Nelson, Connelly, Walter, 

& McCrea, 2016; Llewellyn, Burdette, Joyne, & Buckley, 2014; McCrea, Hammeke, 

Olsen, Leo, & Guskiewicz, 2004; Meehan, Mannix, O’Brien, & Collins, 2013; Register-

Mihalik et al., 2013a). Studies suggest that up to 50% of athletes have continued to 

participate in their sport while symptomatic from a suspected concussion (Chrisman et 

al., 2013; LaRoche et al., 2016; Llewellyn et al., 2014; McCrea et al., 2004; Meehan et 

al., 2013; Register-Mihalik et al., 2013a). 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 

sequalae) (Bramley et al., 2012; Chrisman et al., 2013; Kaut et al., 2003; McCrea et al., 

2004; Sye, Sullivan, & McCrory, 2006), motivation to not be withheld from upcoming 

games (Chrisman et al., 2013; McCrea et al., 2004), fear of letting their team down or 

looking weak (Chrisman et al., 2013; McCrea et al., 2004), desire to not lose their 

position on their team (Chrisman et al., 2013; McCrea et al., 2004), and beliefs that the 

injury is not serious enough to warrant medical attention (Chrisman et al., 2013; McCrea 

et al., 2004). Taken together, 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 ultimately 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 improve the health of 

individuals and prevent ill-health. The World Health Organisation (WHO, 1986) defined 

health promotion as ‘the process of enabling individuals and communities to increase 

control over the determinants of health and thereby improve their health. Health 

promotion represents a mediating strategy between people and their environment, 

combining personal choice and social responsibility for health to create a healthier 

future.’ In other words, health promotion is the combination of educational and 

environmental supports for actions and conditions of living that are conducive 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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focus on 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, as outlined 

in the Ottawa Charter (WHO, 1986), are as follows: (i) build healthy public policy, (ii) 

create supportive environments, (iii) strengthen community action, (iv) develop personal 

skills, and (v) reorient health services. These action areas are used by health promotion 

professionals to develop individual, group, institutional, and community-based strategies 

to improve health-related knowledge, attitudes, and skills, and subsequently improve 

health-related behaviour. With this in mind, educating players about concussion 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 implemented with key stakeholders in sport (e.g., athletes, coaches, 

parents, clinicians) (Caron, Bloom, Falcão, & Sweet, 2015). The content and mode of 

delivery of these programmes have varied greatly. Despite variations in programme 

content and type, the primary function of these programmes is to increase users’ ability 

to recognise the signs and symptoms of concussion, and to encourage honest and timely 

symptom disclosure (Caron et al., 2015; Kroshus et al., 2014a). Such programmes are 

increasingly being mandated for athletes across all competition levels and athletic 

populations (Kroshus et al., 2014b; Tomei et al., 2012).   

However, although many programmes exist, their short- and long-term 

effectiveness and impact is not clear and thereby requires further evaluation. Previous 

studies have been limited by their study design (Bagley et al., 2012; Cook, Cusimano, 

Tator, & Chipman, 2003; Goodman, Bradley, Paras, Williamson, & Bizzochi, 2006; 

Koh, 2011; Manasse-Cohick & Shapley, 2014; Miyashita, Timpson, Frye, & Gloeckner, 

2013), sample size and population studied (Caron et al., 2018; Cusimano, Chipman, 

Donnelly, & Hutchinson, 2014; Echlin et al., 2010; Miyashita et al., 2013), outcome 

measures (Bagley et al., 2012; Echlin et al., 2010; Goodman et al., 2006; Mannasse-

Cohick & Shapley, 2014; Miyashita et al., 2013), and their lack of short- and/or long-

term follow-up post-programme implementation (Bagley et al., 2012; Goodman et al., 

2006; Koh, 2011; Manasse-Cohick & Shapley, 2014; Miyashita et al., 2013). More 
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specifically, many studies evaluating the effectiveness of SRC education and prevention 

programmes (i) did not have a control group, (ii) had a small sample size, (iii) only 

studied male athletes, (iv) only examined athletes who compete in contact sports in the 

US, (v) only examined the effect of the programme on concussion-related knowledge, 

and (vi) only evaluated the effect and impact of the programme immediately post-

implementation.  

Nonetheless, most programme evaluations, to date, have found improvements in 

athletes’ concussion knowledge scores immediately after exposure to a concussion 

education programme compared with their own pre-programme concussion knowledge 

scores or a control group (Bagley et al., 2012; Cook et al., 2003; Cusimano et al., 2014; 

Manasse-Cohick & Shapley, 2014; Miyashita et al., 2013). Some programmes have also 

demonstrated short-term improvements in athletes’ concussion-related knowledge 

(Cook et al., 2003; Cusimano et al., 2014), while efforts to reduce the number of athletes 

who continue to play while symptomatic from SRC have largely been ineffective (Caron 

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 audiences. Provvidenza 

and Johnston (2009) described the importance of using education strategies that are 

specific to the target audience in order to optimise concussion education and drive future 

concussion prevention efforts. To date, however, there are no published studies that 

identify the concussion-related training and education needs, learning styles and 

preferred learning strategies of targeted audiences, prior to programme design and 

development. Therefore, current research highlights the need for a different and more 

systematic approach to education and prevention that would improve athletes’ long-term 

knowledge, attitudes, and disclosure behaviours concerning SRC.   

Gielen and Sleet (2003) argue that in order to achieve a long-term effect in injury 

prevention programmes, programmes need to apply behaviour-change theories within 

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 behaviours, and physical activity) is the Theory of Planned Behaviour 

(TPB) (Ajzen, 1991). According to Ajzen’s TPB (1991), behaviour is co-determined by 

Perceived Behavioural Control (PBC): perceptions about whether or not an individual 
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has the resources to perform the behaviour (perceived ease or difficulty of performing 

the behaviour); and intentions: the overall motivation to perform a behaviour (Ajzen, 

1991). Within TPB, behavioural intention is determined by attitudes (overall evaluations 

about performing the behaviour), subjective norms (perceived social pressure from 

important referents to perform the behaviour), and PBC (Ajzen, 1991). TPB posits that a 

person is more likely to perform a behaviour as behavioural intention increases (Ajzen, 

1991).  

Limited research has been conducted using TPB to understand factors that 

contribute to SRC-reporting intentions and disclosure behaviours among child and 

adolescent athletes. Early research has provided empirical support for the theory’s 

application to SRC-reporting behaviour (Kroshus et al., 2014a; Kroshus et al., 2015a; 

Register-Mihalik et al., 2013b). Results demonstrate that intentions are associated with 

prospective reporting behaviours, and that attitudes towards concussion and perceived 

subjective norms are positively associated with SRC-reporting intentions among high 

school (Register-Mihalik et al., 2013b) and collegiate athletes (Kroshus et al., 2014a; 

Kroshus et al., 2015a). These results suggest that TPB could be an important 

psychosocial mechanism through which intentions and disclosure behaviours could be 

partially explained.  

However, these studies have several limitations that are worth noting. First, 

using a cross-sectional study design, Register-Mihalik et al. (2013b) assessed the 

association between key TPB constructs and intention to report concussion and (ii) 

between reporting intention and reporting behaviours. Since this study used a cross-

sectional study design, temporality cannot be established between the dependent and 

independent variables, as data were collected simultaneously. Second, although Kroshus 

et al. (2015a) used a prospective cohort study design to evaluate whether pre-season 

concussion knowledge and reporting intention predict in-season reporting behaviour, the 

study sample and measure used limit the generalisability and validity of their findings. 

More specifically, Kroshus and colleagues (2015a) only examined the utility of the TPB 

in the prediction of concussion reporting intentions and behaviours among male 

collegiate ice hockey players; thus, results may not be generalizable to female athletes, 

other sporting populations, or other age groups.  Additionally, Kroshus et al. (2015a) 
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measured reporting intention with a single item measure (“I will continue playing my 

sport while experiencing a headache that results from a minor concussion”). This 

measure used to assess reporting intention does not allow researchers to determine 

whether athletes would report a ‘severe’ concussion, or would report a ‘minor’ 

concussion that resulted in other signs and/or symptoms. Further research is therefore 

needed to examine the efficiency of TPB to explain and predict in-season reporting 

intentions and disclosure behaviours. More specifically, future research should (i) use a 

longitudinal study design, (ii) test the efficiency of TPB in the prediction of reporting 

intentions and behaviours across sporting populations, age groups, and gender; and (iii) 

use a more comprehensive measure to assess reporting intention.  Additionally, little is 

known about the efficiency of the TPB in terms of its suitability for planning, 

implementing, and evaluating educational interventions; thus, further research is 

warranted in this domain. 

1.1 The Current Study 

1.1.1 Research setting: the Gaelic Athletic Association.  

Gaelic 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 playing members, in 3,000 sports clubs throughout the country (O’Farrell, 

Allwright, Kenny, Roddy, & Eldin, 2010; Roe, Blake, Gissane, & Collins, 2016; Roe, 

Murphy, Gissane, & Blake, 2016). Games played include Gaelic football (both ladies 

and men’s), hurling/camogie, and handball. For the purpose of this thesis, GAA or 

Gaelic sports will refer strictly to ladies and men’s Gaelic football, hurling, and/or 

camogie. Both Gaelic football and hurling/camogie involve games of up to 70 minutes, 

played by two opposing 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 inter-county 

league championship competitions (Blake et al., 2009). Although these sports retain 

amateur status it is recognised that GAA athletes train and compete at the highest level, 
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suggesting a professional attitude towards these sports (Blake et al., 2009; Murphy, 

O’Malley, Gissane, & Blake, 2012).   

These Gaelic sports are characterised by high-intensity, high-velocity, multi-

directional, and high physical contact elements. Due to these elements there is a 

significant rate of injury among GAA athletes (Blake et al., 2009; Murphy et al., 2012; 

O’Connor, McCaffrey, Whyte, & Moran, 2016; Roe et al., 2016), including SRC 

(Sullivan, 2013; Sullivan, Thomas, & Molcho, 2016). Like other sports, the under-

reporting of SRC among GAA athletes is a common practice and an area of concern; 

thus, it is important to investigate factors that may influence SRC-reporting behaviours 

among this population of athletes. Previous research my colleagues and I conducted, 

examined concussion-related knowledge, attitudes, and reporting behaviours among this 

population and found that athletes and coaches lack a complete understanding of 

concussive injury, including the signs and symptoms, mechanism of injury, and the 

potential long-term health effects of repeated SRC and premature return-to-play, all of 

which may contribute to the under-reporting of SRC among this population (Sullivan, 

2013; Sullivan et al., 2013). This research also found that one-in-four GAA athletes ages 

≤25 years have reportedly played in practice or during a game with concussion 

symptoms, with males being significantly less likely to disclose symptoms and seek care 

for a suspected SRC, compared to females (Sullivan, 2013; Sullivan et al., 2013). This 

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 play (Elbin et al., 2016); 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 dangers of continued play, which may ultimately increase 

disclosure behaviours and reduce the potential negative outcomes of concussion among 

this population of athletes.  

1.1.2 Study aims and objectives.  

The overall aim of this research was to systematically develop, implement, and 

evaluate a theory-driven concussion education and awareness programme for secondary 

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

1. Explore the sport-related concussion (SRC) informational 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 return-to-sport (RTS) guidelines among GAA clubs; 

3. Examine high school GAA athletes’ SRC-related knowledge, attitudes, reporting 

intentions, and disclosure behaviours; 

4. Explore the efficacy of the Theory of Planned Behaviour (TPB) in predicting 

concussion-reporting intentions and disclosure behaviours in high school 

athletes; 

5. Develop, implement, and evaluate a novel, theory-based 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 reporting. Strategies 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 information, education for health, and 

enhancing life skills to promote understanding of concussion and to enable individuals 

to understand the importance of concussion reporting and concussion care-seeking 

behaviours) were integrated into this health promotion programme to improve 

concussion-reporting relevant cognitions among youth GAA athletes in hopes to 

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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promoting sports 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 

literature on ‘settings’ based health promotion. Finally, the study presented in this 

dissertation addresses several competencies of health promotion, including health 

education needs assessment; programme planning; implementation and evaluation; and 

health education needs, concerns, and resource communication (Barry, Allegrante, 

Lamarre, Auld, & Taub, 2009; National Commission for Health Education 

Credentialing, 2015).  

1.3 Outline of Thesis Structure 

 This doctoral dissertation consists of five chapters. This thesis will commence 

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 potential short- and long-term 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, followed by 

its’ applicability to concussion-reporting behaviours.  

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 application. 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 immediate and short-term effectiveness of 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 athletes’ baseline data which provides information about participants’ 

demographic characteristics and SRC-related 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 the short-term effectiveness of the 

programme on participant’s TPB-related cognitions and the implementation 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 knowledge in the 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. Approaches to 

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 

2.1 Introduction 

 This chapter provides a comprehensive overview of contemporary knowledge 

and understanding of concussion, including the epidemiology, signs and symptoms, 

assessment, management, and the potential short- and long-term health consequences of 

SRC. This chapter also explores the literature on concussion-related knowledge, 

attitudes, and disclosure 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 the strengths 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 theory- and 

evidence-based health education programmes (Bartholomew, Parcel, & Kok, 1998). 

Finally, this chapter concludes with 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 to provide a definition of 

this injury. The most-widely accepted definition of concussion is a “traumatic brain 

injury induced by biomechanical forces” (McCrory et al., 2017).  Concussion may be 

caused from a direct blow to the head, face, neck, or elsewhere on the body that results 

in an impulsive force transmitted to the head. SRC typically results in a rapid onset of 

short-lived impairment(s) of neurologic function that resolves spontaneously (McCrory 

et al., 2017). In some cases, however, signs and symptoms evolve over a number of 

minutes to hours to days post-injury (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, sadness), sleep-

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., 2009; McCrory et al., 2017). These post-concussive symptoms 

are typically short-lived and resolve spontaneously within the first two weeks after 
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injury; however, in a small percentage of cases (approximately 10-15%) 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 disturbance rather than a structural brain injury (Halstead 

& Walter, 2010; McCrory et al., 2009). Table 1 provides an overview of the major 

features of concussion.  

 

Table 1 Overview of the Major Features of Concussion 

Several common features that may be utilised in clinically defining the nature of a 

concussive head injury include: 

 May be caused either by a direct blow to the head, face, neck or elsewhere on the 

body with an impulsive force transmitted to the head; 

 Typically results in the rapid onset of short-lived impairment of neurological function 

that resolves spontaneously. However, in some cases, signs and symptoms evolve 

over a number of minutes to hours; 

 May result in neuropathological changes, but the acute clinical signs and symptoms 

largely reflect a functional disturbance rather than a structural injury and, as such, no 

abnormality is seen on standard structural neuroimaging studies; and,  

 Results in a range of clinical signs and symptoms that may or may not involve loss of 

consciousness. Resolution of the clinical and cognitive features typically follows a 

sequential course. However, in some cases symptoms may be prolonged. 

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

cannot be explained by a drug, alcohol, and/or medication use, other injuries (such as 

cervical injuries, peripheral vestibular dysfunction, etc.) and/or other comorbidities (e.g., 

psychological factors or coexisting medical conditions) 

 

2.3 Epidemiology of Sport-related Concussion 

2.3.1 Prevalence. 

Each year, it is estimated that between 1.1 to 1.9 million sport- and recreation-

related concussions occur in US children aged ≤18 years (Bryan et al., 2016). These 

statistics, however, are most likely an underestimation of SRC due to the poor disclosure 

of this ‘hidden’ injury and the lack of a widespread injury surveillance system, 

especially in youth sports (Halstead & Walter, 2010). Nonetheless, based on these 

statistics, the Centres for Disease Control (CDC) concluded that SRC has reached 

epidemic proportions (Marar et al., 2012).  
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2.3.2 Determinants of sport-related concussion. 

2.3.2.1 Biological determinants. 

2.3.2.1.1 Sex/gender.  

Empirical evidence suggests that in gender-comparable sports (e.g., soccer and 

basketball), female athletes are at greater risk for concussion, report a greater total 

number of symptoms, take longer to recover (on average seven days longer) and have 

worse overall outcomes than male athletes (Broshek et al., 2005; Collins et al., 2014; 

Colvin et al., 2009; Covassin &  Elbin, 2011; Farace & Alves, 2000; Gessel, Fields, 

Collins, Dick, & Comstock, 2007; O’Connor et al., 2017; Rosenthal, Foraker, Collins, & 

Comstock, 2014). However, the proportion of SRCs due to player-to-player contact is 

higher among males as compared to females (O’Connor et al., 2017). These gender 

differences have been observed in both secondary school-aged (ages 14-18) and 

collegiate athletes (ages 18-22). Although the exact cause of these differences is 

unknown, it has been postulated that these gender differences are due to hormonal 

(Bazarian, Zhu, Blyth, Borrino, & Zhong, 2010; Daneshvar, Nowinski, McKee, & 

Cantu, 2011) and/or biomechanical differences, such as differences in body mass, head 

mass, or neck strength (Daneshvar et al., 2011). These differences, however, may stem 

from gender differences in the disclosure of concussion (Abrahams, Mc Fie, Patricios, 

Posthumus, & September, 2013; Covassin & Elbin, 2011; Noble & Hesdorffer, 2013).  

2.3.2.1.2 Age. 

Sport-related concussion disproportionately affects child and adolescent athletes, 

with a majority 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 

school-aged athletes (ages 14-18) and an estimated 5.8% of injuries among collegiate 

athletes (ages 18-22) (Halstead & Walter, 2010; 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, 2011). Although 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 
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to play in a practice and/or competition while symptomatic from concussion (Collins, 

Kontos, Reynolds, Murawski, & Fu, 2014; Elbin et al., 2016; Kontos et al., 2013). 

Possible reasons for this difference include the on-going neurocognitive development 

that occurs throughout adolescence and that less force is needed to produce clinical 

symptoms of concussion in children as compared to adults (Bakhos, Lockhart, Myers, & 

Linakis, 2010; Collins et al., 2014).  

2.3.2.2 Psychosocial determinants. 

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 concussion (Abrahams et al., 2013; Emery et 

al., 2010; Emery, Kang, Schneider, & Meeuwisse, 2011a; Emery et al., 2011b; 

Schenider et al., 2013). Studies investigating the risk of concussion among American 

football players with at least one concussion as compared to those without a history of 

concussion found a threefold to six-fold increased risk in sustaining a subsequent 

concussion among those with a history of concussion (Abrahams et al., 2013; McCrea et 

al., 2003; Zemper, 1994; Zemper, 2003). Additional research conducted by Kristman 

and colleagues (2008) found that athletes participating in various sports (e.g., football 

(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 threefold greater 

risk of sustaining a subsequent concussion than athletes without a history of concussion. 

Furthermore, research has consistently demonstrated a dose-response relationship 

between the number of previously sustained concussions and the risk of future 

concussion(s) (Abrahams et al., 2013; Fraas, Coughlan, Hart, & McCarthy, 2014; 

Guskiewicz et al., 2003; McCrory et al., 2009; McCrory et al., 2017).   

2.3.2.2.2 Training versus match play.  

 Research has consistently found that athletes are more likely to sustain a 

concussion during a match than during a training session (Abrahams et al., 2013; Kontos 

et al., 2013; Noble & Hesdorffer, 2013). For example, one study conducted by Noble 

and Hesdorffer (2013) found that youth American football players are 26 times more 

likely to sustain a concussion during a match as compared to a training sessions, which 

demonstrates that SRCs occur at a substantially higher rate during matches than during 
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training sessions. One possible reason for this difference is the increased risk of high-

impact collisions during matches as compared to training sessions (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 contact 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 

level) followed by boy’s lacrosse, girls’ soccer, ice hockey, and basketball (Bakhos et 

al., 2010; Noble & Hesdorffer, 2013; O’Connor et al., 2017).  In fact, at the collegiate 

level, research has found that American football players comprise up to 55% of all SRCs 

(Noble & Hesdorffer, 2013). Additional research has found that women’s lacrosse has 

the highest proportion of players affected by concussion among women’s sports, with an 

estimated 14% of all players affected, each year (Noble & Hesdorffer, 2013). 

Additionally, Noble and Hesdorffer (2013) found that 1 in every 1000 US children ages 

8-13, and 3 in every 1000 US children ages 14-19 visited the Emergency Department 

(A&E) for a SRC sustained during American football, basketball, soccer, baseball, 

and/or ice hockey (the top five most popular organised sports in the US).  

As mentioned above, the mechanism of concussion also varies by sport(s) 

played. Concussion resulting from player-to-player contact occurs most often in sports 

such as American football, soccer, basketball and cheerleading. Player-to-surface 

injuries are also common in soccer, football and basketball whereas player-to-equipment 

contact or player-to-playing-field contact are encountered predominately in baseball, 

field hockey, lacrosse, soccer, and volleyball (Noble & Hesdorffer, 2013). Although 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.  

2.3.3 Summary. 

The exact aetiology of concussion is unknown. Risk factors determining initial 

concussion, recovery periods, recurrence, and long-term outcomes remain poorly 

understood and warrant further research exploring the influence of age, sex, genetics, 

and athletic factors on concussion risk (Abrahams et al., 2013; Stewart, Gilliland & 



CHAPTER TWO: LITERATURE REVIEW 

 
 

16 

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, its’ causes, and who is at risk, that prevention strategies can be improved 

and that targeted interventions to prevent concussion can be designed and implemented 

(Abrahams et al., 2013; Stewart et al., 2014). Table 2 summarises the intrinsic and 

extrinsic risk factors for SRC. 

 

Table 2 Summary of the Level of Certainty of Concussion Risk Factors 

Level of certainty   

High Moderate Low 

Previous concussion  Sex 

Match versus practice  Age 

  Genetics 

  Behaviour 

  Match period 

  Mechanisms of injury 

  Playing position 

  Playing level 

  Protective equipment 

  Body checking 

  Environment 

  Anthropometry 

  Fitness 

  Weather season 

  Performance 

  Preseason symptoms 

  Exposure 

  Injury location 

  Disability 

Note. Adapted from Abrahams et 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, premorbid 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.g., loss of consciousness, headache), (ii) cognitive symptoms (e.g., 

difficulty concentrating, mental fogginess), (iii) emotional symptoms (e.g., nervousness, 

sadness) and (iv) sleep disturbances (e.g., drowsiness, sleeping more than usual). A  

comprehensive list of the signs and symptoms of concussion can be found below in 

Table 3. 

Note. *May signify a more serious injury, warranting further imaging and intervention; 

Adapted from Halstead & Walter, 2010; Karlin, 2011.   

 

On average, 3.61 symptoms are reported per concussion (Gessel et al., 2007). 

The most frequently reported symptom of concussion is headache followed by dizziness, 

difficulty concentrating, and confusion/disorientation (Castile, Collins, Mcllvain, & 

Table 3 Signs and Symptoms of Acute 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 Symptoms  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 

 Sadness 

 Nervousness 

 Being more emotional than usual 

Sleep Disturbances  Drowsiness 

 Sleeping more than usual 

 Sleeping less than usual 

 Difficulty falling asleep 
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Comstock, 2011; Gessel et al. 2007; Halstead & Walter, 2010). Loss of consciousness 

(LOC), once considered the hallmark for the diagnosis 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 protracted recovery.  

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., 

2014a). For most athletes, impairments resulting from concussion last anywhere from a 

few days to weeks; however, in 10-15% of cases, symptoms may last several months or 

more than a year (Manasse-Cohick & Shapley, 2014; Wiebe, Comstock, & Nance, 

2011). Data consistently show a positive association between the number of symptoms 

experienced 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 (Wiebe et 

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 

Syndrome 

CTE 

Symptom 

Duration 

< 2 weeks ≤ 6 weeks post-injury  >6 months Latency period 

Physical   Headache 

 Dizziness 

 Hearing loss 

 Balance difficulty 

 Insomnia, nausea and/or 

vomiting 

 Diminished athletic 

performance 

Self-limited Lower concussion 

threshold 

 

Cognitive  Loss of short-term memory 

Difficulty with concentration 

Decreased attention 

Diminished work or school 

performance 

 Diminished work or school 

performance 

 

Emotional  Irritability, anger, fear and/or 

mood swings 

   Irritability, anger, fear and/or 

mood swings 

 Personality disturbances 

 Depression 

 Alcohol and/or substance 

abuse 

 Suicide attempt or 

completion 

Sleep 

Disturbance 

Difficulty falling asleep 

Sleeping more than usual 

Drowsiness 

   

Note. CTE= Chronic Traumatic Encephalopathy; PCS= Post-Concussion Syndrome; Adapted from Ma et al., 2012. 
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2.5 Assessment of Concussion 

2.5.1 Initial assessment: on 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 Statement (2017), initial side-line evaluation should include an inquiry into 

the athlete’s symptoms, a neurological examination, and an evaluation of the athlete’s 

cognitive function using one of several available side-line assessment tools (e.g., 

Standardised Assessment of Concussion (SAC), Sport Concussion Assessment Tool 5 

(SCAT5)) (Halstead & Walter, 2010; McCrory et al., 2009; McCrory et al., 2017). The 

side-line evaluation should also include a brief set of questions to evaluate the player’s 

orientation and short and long-term 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 to be 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 athlete 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) (Halstead & Walter, 

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

 These side-line 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 tracked over 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 concussions will be detected during this initial on-field assessment. 

The detection and diagnosis of concussion is further complicated by many athletes’ 

reluctance to disclose symptoms to a supervising adult and/or medical professional.   
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2.5.2 Evaluation 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 prolonged symptoms. In the A&E, athletes will 

undergo a medical assessment, which includes a comprehensive medical history (e.g., 

level of consciousness, presence or absence of amnesia) and a neurological exam (e.g., 

thorough assessment of mental status, cognitive functioning, sleep/wake disturbance, 

ocular function, vestibular function, gait and balance). Physicians will also determine 

the athlete’s clinical status (e.g., has there been improvement or deterioration since the 

time of injury) and whether neuroimaging is required 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, especially if the 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 natural history of clinical recovery post-injury 

(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, and (iii) neuroimaging:  

2.5.2.1.1 Neuropsychological testing. 

Neuropsychological (NP) testing has been deemed the ‘cornerstone’ of 

concussion assessment and management (Aubry et al., 2002; Johnson, Kegel, & Collins, 

2011; McCrory et al., 2005; McCrory et al., 2009). NP testing has been found to 

increase diagnostic accuracy of concussion when used in conjunction with self-reported 

symptom scales. It is viewed as a valuable indicator of concussion severity (Van 

Kampen, Lovell, Pardini, Collins & Fu, 2006). NP testing is also commonly used when 

deciding when an athlete should return-to-sport (RTS) after concussion as 

neurocognitive deficits are often found post-injury, 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 
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effects of concussion, if any, such as changes in short-term or working memory 

(Littleton & Guskiewicz, 2013). For example, computerised concussion assessments that 

include a symptom 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 (Littleton & Guskiewicz, 2013). However, 

despite the recognised 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 with side-line 

clinical measures, symptom assessment tools, and balance assessments, to most 

effectively and efficiently evaluate and manage concussive injury (Littleton & 

Guskiewicz, 2013).   

2.5.2.1.2 Objective balance assessment. 

Postural stability has been shown to be adversely impaired post-concussion 

(Littleton & Guskiewicz, 2013; Rosenbaum, 2007). Balance testing post-injury, 

therefore, provides a useful tool for objectively assessing the motor domain of 

neurological functioning, particularly when symptoms or signs of concussion indicate a 

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 post-injury is the Balance Error 

Scoring 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., 2011), and therefore, is often used as an effective tool for the 

evaluation of postural stability after a SRC (Valovich, Perrin, & Gansneder, 2003).   

2.5.2.1.3 Neuroimaging. 

Since concussions are a functional injury rather than a structural injury, standard 

neuroimaging, such as CT scans, generally do not show abnormalities post-injury 

(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 imaging modalities 

(e.g., fMRI), however, have been found to demonstrate activation patterns that correlate 

with post-concussive symptoms, symptom severity, and speed of recovery post-injury 
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(Chen et al., 2004; Chen et al., 2007; McCrory et al., 2017; Ptito, Chen & Johnston, 

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; McCrory, Davis, & 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 (Halstead & Walter, 2010; Littleton & Guskiewicz, 2013). 

The goal of concussion management is to hasten recovery and prevent recurrence by 

ensuring that the athlete is aware of, and avoids, activities and situations that may 

impede recovery (Halstead & Walter, 2010; Littleton & Guskiewicz, 2013).  

The mainstay of concussion management is rest until the athlete becomes 

symptom-free; thus, it is important to stress to athletes the importance of both physical 

(e.g., time out from physical activities until they are asymptomatic at rest) and cognitive 

rest (e.g., temporary leave of absence from school) after concussion (Gomez & 

Hergenroeder, 2013; Halstead & Walter, 2010; McCrory et al., 2017). The basis for 

recommending rest post-concussion is that it may minimise discomfort during the acute 

post-injury phase (≤48 hours post-injury) by alleviating 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 prescribing complete 

cognitive and physical rest achieves these objectives; thus, after a brief period of rest 

during the acute post-injury phase, athletes can be encouraged to become gradually and 

progressively more active while staying below their cognitive and physical symptom-

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 post-injury.  

2.6.1 Concussion management in the 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 conservative approach 
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for the management of concussion among children and adolescents aged ≤18 years 

(Gomez & Hergenroeder, 2013). These new guidelines highlight that, under no 

circumstances, should a child or adolescent athlete with a concussion return to sport the 

same day they sustained their injury, regardless of how mild or brief their symptoms are. 

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 athletes’ concussion symptoms and recovery. These guidelines also 

recommend that young athletes complete the return-to-sport protocol, which will be 

described in detail in Section 2.7.1 (pg. 25), 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 return-to-sport until they have 

successfully returned to school (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 (Gomez & Hergenroeder, 2013).  

2.7 Recovery from Concussion 

According to the Berlin Concussion Consensus Statement (2017), clinical 

recovery is defined functionally as a return to normal activities such as school, work, 

and sport, post-injury, whereas operationally, recovery encompasses a resolution of 

symptoms and a return to clinically normal balance and cognitive functioning (McCrory 

et al., 2017). For most athletes, symptoms resolve within two weeks after injury 

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

(commonly referred to as ‘modifying’ factors) are associated with greater acute effects 

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

Factor Modifier 

Symptoms  Number, duration (>10 days), severity 

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

Sequel  Concussive convulsions 

Temporal Frequency (e.g., repeated concussions over time), Timing (e.g., injuries 

close together in time) 

Threshold  Repeated concussions occurring with progressively less force, or slower 

recovery with each subsequent concussion 

Age  Children and adolescent populations <18 years old 

Comorbidity Migraines, depression, attention deficit hyperactivity disorder pre-

morbidity (ADHD), learning disorders, sleep disorders, mental health 

disorders 

Medication  Psychoactive drugs and anticoagulants 

Behaviour Dangerous style of play, improper biomechanics 

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

  

Note. Adapted from the Zurich Guidelines (McCrory et al., 2013) and Littleton & Guskiewicz, 

2013 

 

  

2.7.1 Return-to-sport guidelines. 

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

made by a qualified medical professional. Athletes should only return-to-sport after they 

complete a graduated, stepwise RTS protocol (outlined in Table 6) without the return of 

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

Stage Aim Activity Goal of each step 

1 Symptom-limited 

activity 

Daily activities that do not 

provoke symptoms 

Gradual reintroduction of 

work/school activities 

2 Light aerobic 

exercise 

Walking or stationary cycling at 

slow to medium pace. No 

resistance training. 

Increase heart rate 

3 Sport-specific 

exercise 

Running or skating drills. No 

head impact activities. 

Add movement 

4 Non-contact 

training drills 

Harder training drills (e.g., 

passing drills). May start 

progressive resistance training. 

Exercise, coordination and 

increased thinking 

5 Full contact 

practice 

Following medical clearance, 

participate in normal training 

activities 

Restore confidence and assess 

functional skills by coaching 

staff 

6 Return to sport Normal game play  

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

 An initial period of 24-48 hours of both relative physical rest and cognitive rest is 

recommended before beginning the RTS progression. 

 There should be at least 24 hours (or long) for each step of the progression. If any symptoms 

worsen during exercise, the athlete should go back to the previous step. 

 Resistance training should be added only in later stages (state 3 or 4 at the earliest). If 

symptoms are persistent (e.g., more than 10-14 days is adults or more than one month in 

children), the athlete should be referred to a healthcare professional who is an expert in the 

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 

athlete’s symptoms return, a 24-hour asymptomatic rest period is required 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 injury and the activity to which the athlete is trying to resume (Ma et 

al., 2012; McCrory et al., 2017). 

2.7.1.1 Return-to-sport guidelines for Gaelic games.   

The GAA, the largest sporting organisation in Ireland, formulated and adopted a 

league wide policy on concussion management guidelines in 2013 (updated in January 

2018) (Gaelic Athletic Association, 2018). This policy was then later adopted by the 

Ladies Gaelic Football Association and Camogie Association in the spring of 2016 with 

agreed amendments for female athletes. This policy explicitly states that any player with 

a suspected concussion should be removed from play immediately and should in no 

circumstances return-to-sport on the same day of injury. Players are then to be assessed 

by a doctor or registered healthcare practitioner (e.g., nurse 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 match and is required to see a medical professional before being allowed to 

return-to-play.  

Similar to policies in place in the US, athletes must follow a medically 

supervised, gradual stepwise approach to return-to-sport (RTS) and must never return-

to-sport 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 programme of exertion should be followed 

prior to medical clearance and return-to-sport. This position statement suggests that 

athletes rest for a period of 24 to 48 hours post-concussion, and mandates that athletes 

≤18years old rest for a minimum of 48 hours and do not return to full contact 

training/matches for at least two weeks from when the injury was first diagnosed (Gaelic 

Athletic Association, 2018). Games Players 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 long-term effects of concussion on the 

health and well-being of athletes, as they are cause for considerable concern (Halstead 
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& Walter, 2010). Evidence on the long-term health consequences of concussion is 

inconclusive, due to a lack of long-term prospective studies on concussion, especially on 

youth and secondary school-aged athletes (Halstead & Walter, 2010). Research thus far 

suggests that a single concussion has limited long-term health consequences, if any 

(McClincy & Lovell, 2006). The health consequences of recurrent 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; Guskiewicz et al., 2003; Halstead & Walter, 2010; Rosenbaum, 2007). 

2.8.1 Recurrent concussion. 

The effects of multiple concussions on the brain appear to be cumulative 

(Halstead & Walter, 2010). Epidemiological studies have identified an association 

between repeated concussion and late-life cognitive impairment (McCrory et al., 2009; 

Guskiewicz et 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 (Castile et al., 2011; Guskiewicz et al., 2003; Halstead & 

Walter, 2010). The increased risk of future injury, as well as slower recovery, may be 

indicative of increased neuronal vulnerability following recurrent concussive injuries 

(Guskiewicz et al., 2003). 

Severe and repeated concussions has also been found to result in significantly 

worse cognitive outcomes (e.g., persistent cognitive impairment), acute and chronic 

neuropsychiatric symptoms (e.g., late-life 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 concussion within 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 Point Averages when compared with their peers without a 

history of concussion (Moser, Schatz & Jordan, 2005). 
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2.8.2 Post-concussion syndrome. 

Post-concussion syndrome (PCS) is a disabling condition characterised by 

symptoms and difficulties that persist more than three months post-concussion (Edmed 

& Sullivan, 2012; McCrory et al., 2017). A clear definition for PCS does not exist, 

however, the most accepted definition of PCS is: 

‘The 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 than the 3-month time frame 

 suggested for mTBI-related PCS. Symptoms persisting anywhere from one to 

 six weeks have been suggested as thresholds for making the diagnosis of sports-

 related PCS’ (Jotwani & Harmon, 2010, p. 22).’ 

PCS symptoms that last more than a year, although rare, are considered 

permanent (Manase-Cohick & Shapley, 2014). The presentation of PCS symptoms 

varies from person to person based on a number of factors, including age and gender. 

This non-specificity of symptoms causes a major diagnostic challenge for clinicians 

(Edmed & Sullivan, 2012). Research has found PCS to be associated with anxiety, 

stress, and impairments 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 school-aged 

children (Edmed & Sullivan, 2012; Halsted & Walter, 2010; Manasse-Cohick & 

Shapley, 2014), which is further exacerbated by the fact that children and adolescents 

take longer to recover from concussion than adults.  

2.8.3 Mental health.  

Mental health issues and changes in emotional state such as depression and 

anxiety have been reported as potential short- and long-term consequences of 

concussion (Edmed & Sullivan, 2012; Guskiewicz et al., 2003; Mainwaring et al., 2004; 

Mainwaring, Hutchinson, Bisschop, Comper & Richards, 2010). Research has found 

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, Comper, Richards & 

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 cognitive delays 

exhibit similar signs and symptoms prior to concussion, which can increase the 

challenge of diagnosing and managing concussion within this population (Halstead & 

Walter, 2010). Post-concussion 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 (Halstead & Walter, 2010). 

2.8.4 Chronic traumatic encephalopathy. 

 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., 2014b; McKee et al., 2009). 

These changes in the brain can begin months, years, or even decades after the last brain 

trauma or end of an athlete’s athletic career. CTE presents with changes in cognition, 

mood, and behaviour. More specifically, CTE is associated with memory loss, 

confusion, impaired judgment, impulsivity and control problems, aggression, depression 

and ultimately, results in progressive dementia (Kroshus et al., 2014b; McKee et al., 

2009). To date, CTE has been observed in retired boxers, hockey, and American football 

players, 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). 

2.8.5 Second impact syndrome. 

 Second Impact Syndrome (SIS) is a potential catastrophic consequence of 

repeated concussion (McCrory et al., 2013). SIS occurs when an athlete returns to 

practice or play prematurely post-concussion and sustains a second concussion while 

still symptomatic and recovering from the initial concussion (Cantu, 1998; Manasse-

Cohick & Shapley, 2014; McCrory et al., 2013; Kroshus et al., 2014a). This may cause 
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catastrophic swelling of the brain and although rare, may result in death (Cantu, 1998; 

Manasse-Cohick & Shapley, 2014; McCrory et al., 2013).  Concussion education among 

youth athletes, coaches, and parents may dramatically reduce the risk of SIS among 

athletes (Manase-Cohick & Shapley, 2014) by informing knowledge users of the 

potential dangers of continued play while symptomatic from concussion and ultimately 

reducing the number of athletes who return to play prematurely post-concussion.  

2.9 Knowledge, Attitudes, and Disclosure Behaviours 

2.9.1 Knowledge and attitudes. 

Empirical evidence suggests that coaches (Guilmette, Malia, & McQuiggan, 

2007; McLeod, Schwartz, & Bay, 2007; Mrazik, Bawani, & Krol, 2011; O’Donoghue, 

Onate, Van Lunen, & Peterson, 2009; White et al., 2013) and athletes (Cournoyer & 

Tripp, 2014; Cusimano et al., 2009; Fedor & Gunstad, 2015; Kaut et al., 2003; McLeod 

et al., 2007) have an incomplete understanding of concussion, with few exceptions. 

Studies show that coaches’ knowledge about concussion recognition, management and 

prevention techniques is deficient (Guilmette et al., 2007; King, Brughelli, Hume & 

Gissane, 2014; McLeod et al., 2007; Mrazik et al., 2011; O’Donoghue et al., 2009; 

White et al., 2013). Coaches often report that a player needs to lose consciousness for 

concussion to occur (King et al., 2010; McLeod, et al., 2007) and that head-gear (e.g., 

helmets) can minimise the risk of concussion (Pettersen, 2002; White et al., 2013), 

common misconceptions. Studies on coaches’ attitudes towards return-to-sport decisions 

reveal that approximately one-in-four coaches would not remove a concussed player 

from the field of play (Covassin et al., 2012; Hollis, Stevenson, McIntosh, Shores, & 

Finch, 2012). Additional studies have found that one-in-four coaches would let an 

athlete return to the field of play while symptomatic from concussion (Covassin et al., 

2012; Hollis et al., 2012). These findings are 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 consistently found that athletes lack knowledge about the 

signs and symptoms, mechanism, and 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, 2015; Kaut et al., 2003; McLeod et al., 2007). Research 

demonstrates that the most correctly identified symptoms of concussion among high 

school and collegiate athletes are: headache, dizziness and confusion, whereas athletes 

often fail to recognise nausea or vomiting, grogginess, difficulty concentrating, and 

personality or behavioural changes as possible symptoms of concussion (Cournyer & 

Tripp, 2014; Fedor & Gunstad, 2015).  

Additionally, studies have demonstrated that athletes lack knowledge about the 

potential health consequences of concussion and repeated concussion (Baker et al., 

2013; Cournoyer & Tripp, 2014; Cusimano et al., 2009; Fedor & Gunstad, 2015; Kaut et 

al., 2003; McLeod et al., 2007). Specifically, athletes often fail to identify the possible 

consequences of inappropriate care after concussion, including the potential for early-

onset dementia, Alzheimer’s disease, and in rare cases, death (Couryner & Tripp, 2014). 

Evidence also suggests that many athletes indicate that you can only get a concussion by 

a direct hit to the head, a common misconception (Cusimano et al., 2009; Rosenbaum & 

Artnett, 2010). Lack of knowledge of concussion signs and symptoms, potential health 

consequences, and mechanism of injury may lead to delayed reporting and care seeking, 

causing athletes to continue to participate in training/games while symptomatic from 

concussion, thereby prolonging symptoms and recovery (Asken et al., 2016; Asken et 

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

Previous research suggests that many athletes have unfavourable attitudes 

towards concussion and concussion safety (Chrisman et al., 2013; Register-Mihalik et 

al., 2013a; Register-Mihalik et al., 2013a; Rosenbaum & Arnett, 2010; Torres et al., 

2013). Torres et al. (2013) found that approximately one-in-four athletes would be 

‘unlikely’ or ‘very unlikely’ to report concussion symptoms to a coach or medical 

professional, in the future. This research also found that male athletes and those with a 

history of concussion were less likely than females and those without a history of 

concussion to indicate that they 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) found that when confronted with scenarios involving concussion 

symptoms, many athletes reported they would either continue to play or would take a 

brief break and then return to the field of play, despite the documented importance of 

timely care seeking behaviours (Chrisman et al., 2013). Miyashita et al. (2014) found 

that athletes commonly believe that the importance of the game should have an impact 

on return-to-sport decisions. Taken together, this research demonstrates that a 

significant number of athletes and coaches hold misconceptions about SRC and 

unfavourable attitudes towards SRC reporting, which may lead to inappropriate 

management of concussion and thereby to serious health consequences. This research 

therefore demonstrates the need for better preventive and educational strategies.  

2.9.2 Disclosure behaviours. 

It is estimated that between 1.1 to 1.9 million sport- and recreational-related 

concussions occur in US children ≤18 years old, each year (Bryan et al., 2016). 

However, due to a variety of intrinsic and extrinsic motivations and factors, including 

the culture of sport (Kroshus et al., 2015a; Kroshus et al., 2015b; Register-Mihalik et al., 

2013a; Register-Mihalik et al., 2013b), not wanting to be removed from the game or 

practice (especially during important games such as championship games) (Bramley et 

al., 2012; Chrisman et al., 2013; Delaney, Lamfookon, Bloom, Al-Kashmiri, & Correa, 

2015; Kerr et al., 2014; Sye et al., 2006), fear that being diagnosed with a concussion 

would affect their standing on their team (Caron et al., 2013; Chrisman et al., 2013; 

Davie & Bird, 2015; Delaney et al., 2015; Kaut et al., 2003; McCrea et al., 2004; 

Register-Mihalik et al., 2013a), not thinking the injury was serious enough to warrant 

medical attention (Chrisman et al., 2013; Davies & Bird, 2015; Delaney et al., 2015; 

McCrea et al., 2004; Register-Mihalik et al., 2013a), and lack of knowledge about the 

signs and symptoms of concussion (Delaney et al., 2015; McCrea et al., 2004), many 

concussions are neither recognised by athletes nor observed by coaches, parents, and/or 

diagnosed by medical professionals (McLeod et al., 2008; Field et al., 2003). As a 

result, an estimated half of all concussions go unreported and/or undetected (McCrea et 

al., 2004; Llewellyn et al., 2014; Meehan et al., 2013); thus grossly underestimating the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4651185/#R22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4651185/#R22
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rate of concussion in contact and collision sports (McCrea et al., 2004). This is 

concerning as athletes who continue to play while symptomatic from concussion or 

delay care seeking post-injury are at a heightened risk of cumulative or more serious 

effects associated with a second injury (Asken et al., 2016; Asken et al., 2018; Elbin et 

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

2.10 Concussion in Gaelic Games  

2.10.1 Self-reported concussion history and reporting practices. 

Acquired Brain Injury (ABI) Ireland and the Gaelic Players Association (GPA) 

gathered information on concussion among 150 elite male GAA players. This study 

found that 54.0% of those surveyed said that they have sustained a concussion, of which 

44.0% admitted sustaining more than one concussion in their athletic career, with a 

majority of participants reporting that they have sustained between two to five 

concussions in their athletic career (House of Oireachtas, 2014). The top four symptoms 

reported by participants with a history of concussion were (i) dizziness, (ii) headache, 

(iii) blurred vision, and (iv) confusion (House of Oireachtas, 2014).  

Additionally, results of this study found that approximately one in four 

participants reported that they continued to play while experiencing symptoms of 

concussion, of which approximately half reported that they did not remember the 

remainder of the game. Finally, of players surveyed with a history of concussion, one-

in-two admitted that they returned to play prematurely post-injury (27.0% returned-to-

play less than 24 hours post-injury; 56.0% returned-to-play one to seven days post-

injury; and 17.0% returned-to-play seven to 14 days post-injury) (House of Oireachtas, 

2014).   

2.10.2 Knowledge, attitudes, and disclosure behaviours. 

2.10.2.1 Players. 

 Previous research evaluated GAA athletes’ knowledge about and attitudes 

towards SRC, as well as their return-to-sport practices (Sullivan, 2013). The study 

reported that GAA athletes possess general knowledge about concussion, but lack 

knowledge about some of the signs and symptoms, mechanism, and the potential short 
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and long-term health consequences of this injury (see Table 7). This study found that 

athletes had moderately safe attitudes towards concussion and concussion reporting. 

Some participants, however, indicated that it is okay 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 athletes reported that their teammates would 

want them to continue playing with symptoms of concussion, which was often not the 

case (Sullivan, 2013).  

Table 7 Common Misconceptions about Concussion among GAA Athletes (n = 106) 

Question  % Correct, n 

There is rarely a risk to long-term health and well-being from multiple 

concussions. (false) 

77.4 (82) 

People who have had one concussion are more likely to have another 

concussion. (true) 

65.1 (69) 

After 10 days, symptoms of a concussion are usually completely gone. (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, MRI, x-ray, etc.) 

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

20.8 (22) 

 

In addition, Sullivan (2013) found that approximately one-in-four GAA athletes 

ages ≤25 years reported having played in training or during a match while experiencing 

symptoms of a possible concussion. This study also revealed that males (45.7%) 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 practice of RTS amongst 

GAA athletes. Overall, 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) also examined GAA coaches’ self-reported knowledge about 

and attitudes towards concussion, and found 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), but had difficulty identifying ‘feeling in a fog’ and 

‘feeling slowed down’ as symptoms of concussion. Results also revealed some common 

misconceptions coaches have about the risk factors, assessment, and mechanism of 

concussion (see Table 8). These results suggest that coaches have a basic understanding 

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 appropriately. Sullivan (2013) also found that 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 present, which is often 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 they are showing any 

signs and/or symptoms of concussion.  

 

Table 8 Common Misconceptions about Concussion among GAA Coaches (n = 97) 

Question  % Correct, n 

Concussions can sometimes lead to emotional disruptions. (true) 78.4 (76) 

A concussion can only occur if there is a direct hit to the head. (false) 74.2 (72) 

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

People who have had one concussion are more likely to have another 

concussion. (true) 

35.1 (34) 

After a concussion occurs, brain imaging (e.g., CAT scan, MRI, x-ray, etc.) 

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

28.9 (28) 

 

2.10.3 Summary. 

Taken together, these results suggest that GAA athletes and coaches are largely 

unaware of the common signs and symptoms of concussion and the potential 

seriousness of continuing to play in contact or collision sports while experiencing 

symptoms of concussive injury. Additionally, results suggest that there is a gap between 

the existing RTS protocol and the practice of returning-to-sport amongst GAA athletes 
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ages ≤25 years old. Athletes should be informed that prudent and safe management of 

an initial concussion may prevent a more serious and/or life-altering injury, which may 

result in even more time lost from athletics, school, and/or work. If an athlete is made 

aware of the potential short- and long-term health consequences of concussion, they 

may be more forthcoming with their symptoms (Bagley et al., 2012; Bramley et al. 

2012; Delaney et al., 2015). 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 negative outcomes of concussion among this population of athletes 

(Delaney et al., 2015; McCrea et al., 2004).  

2.11 Concussion Education Programmes  

One way to approach the under-reporting of SRC and to limit the negative 

consequences of paediatric concussion is through 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 et al., 2015). The content and mode of delivery of 

these programmes have varied greatly. Despite variations in programme content and 

type, the primary function of these programmes is to increase knowledge users’ ability 

to recognise the signs and symptoms of concussion, and to encourage honest and timely 

symptom disclosure (Caron et al., 2015; Kroshus et al., 2014b). Such programmes are 

increasingly being mandated for athletes across all competition levels and athletic 

populations (Kroshus et al., 2014b; Tomei et al., 2012).  However, their short- and long-

term impact is not clear. In the section below, I will provide a brief overview of the most 

widely accepted concussion education programmes, to date. Appendix A provides a 

detailed overview of the characteristics and main findings from all studies evaluating the 

effectiveness of concussion education programmes for adolescent and secondary school-

aged athletes, to date.  
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2.11.1 Sports Legacy Institute Community Educators programme.  

 The Sports Legacy Institute Community Educators (SLICE) programme aims to 

educate student-athletes ages 9 to 18 about concussion recognition and response. This 

programme features age-specific interactive demonstrations, discussion, and case-

studies of athletes and is delivered by medical students and other health-related 

professionals (Bagley et al., 2012). Content includes the signs and symptoms, the 

potential short- and long-term health consequences, and how to appropriately respond 

and manage concussion (Bagley et al., 2012). Presentations last between 40 to 60 

minutes and include a variety of formats (e.g., PowerPoint slides, video segments, and a 

question and answer period). It is believed that by utilising these interactive approaches, 

student-athletes will be more equipped to recognise 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 its impact on athletes’ concussion-related knowledge. Participants were given the 

same standardised questionnaire pre- and post-presentation. The results demonstrated 

that the programme improved athletes’ concussion-related knowledge. More 

specifically, results found significant improvements in athletes’ concussion knowledge 

quiz scores between pre- and post-presentation pass rate, 34.0% and 80.0% 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 evaluation highlights 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). 

2.11.2 Centres for Disease Control’s ‘HEADS UP: concussion in youth 

 sports.’ 

 The initiative of the Centres for Disease Control (CDC) “HEADS UP: 

Concussion in Youth Sports” provides coaches, athletes, and parents with a wide-range 
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of free materials (e.g., videos, factsheets, informational magnets) on preventing, 

recognising, and responding to concussion. An evaluation of their coaches programme 

found that educating coaches on the signs and symptoms of concussion can have a 

positive impact on attitudes, perceptions, and management of concussion such that 

coaches were able to appropriately prevent, recognise, and respond to concussion after 

utilising the resources provided by the “HEADS UP” programme (Covassin, Elbin & 

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 

“HEADS UP” materials (77.0% and 50.0%, respectively). After reviewing the CDC 

materials, one-in-two participants acknowledged that it is their responsibility as a coach 

to educate athletes about concussion and concussion safety. Additionally, after 

reviewing the materials, three-fourths 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 well as the clipboard and parent’s fact sheet going forward. This evaluation 

highlighted that programmes that utilise a wide-range of materials are more appealing to 

knowledge users (Covassin et al., 2011).  

2.11.3 Centres for Disease Control’s ‘HEADS UP: concussion in high 

 school.’ 

The CDC’s programme for secondary school-aged athletes has also been 

evaluated (Manasse-Cohick & Shapley, 2014). Athletes watched a five-minute version 

of the CDC’s ‘HEADS UP: Concussion in High School Sports- Information for 

Coaches’’ video, followed by a 20-minute PowerPoint presentation, and a question and 

answer period. This programme was then evaluated using a non-randomised pre-post 

study design without a control group. The evaluation examined secondary school-aged 

football players (n = 160) concussion-related knowledge and attitudes before and after 

receiving the concussion education programme. Results revealed a statistically 

significant differences in concussion-related knowledge scores such that participants’ 
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general knowledge about concussion including the causes and symptoms, management, 

short-term and long-term improved after receiving the programme.  These results 

therefore suggest that this programme may help youth American football players learn 

the signs, symptoms, and potential negative effects of concussion (Manasse-Cohick & 

Shapley, 2014).  

2.11.4 ThinkFirst’s ‘Smart hockey: more safety, more fun.’ 

Another widely accepted concussion education programme is ThinkFirst’s 

‘Smart Hockey: More Safety, More Fun’ programme. This programme consists of a 

video, which can be widely distributed to coaches and parents in ice hockey leagues 

across Canada. The video features messages from professional 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 (Cusimano et al., 2014). 

The video covered a wide range of concussion-related topics, including the mechanism 

of concussion, in-game tactics to reduce high-risk manoeuvres and guidelines for 

leaving and returning to sport (Cusimano et al., 2014). To examine the immediate and 

short-term (2-months) effectiveness of this programme on concussion-related 

knowledge, attitudes, and behaviours, a cluster-randomised 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 or no-video group (Cusimano et al., 2014). The 

results revealed a significant improvement in athletes’ concussion-related knowledge 

immediately following exposure to the video. These results were maintained at follow-

up for the 14-year old group, however, measures of significance were not provided. For 

the 10-year old group, concussion knowledge scores decreased at two-months follow-up 

(measures of significance were not provided). No differences in players’ attitudes and 

behaviours were found for either group (Cusimano et al., 2014). These results suggest 

that a single viewing of an educational video, delivered by highly respected professional 

athletes and experts, may improve concussion-related knowledge scores immediately 

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

As evident from the findings presented above and in Appendix A, most 

programme evaluations, to date, have found improvements in athletes’ concussion 

knowledge scores immediately after exposure to a concussion education programme 

compared with their own pre-programme concussion knowledge scores or a control 

group (Bagley et al., 2012; Cook et al., 2003; Cusimano et al., 2014; Mannasse-Cohick 

& Shapley, 2014; Miyashita et al., 2013). Some programmes have also demonstrated 

long-term improvements in athletes’ concussion-related knowledge (Cook et al., 2003; 

Cusimano et al., 2014). However, efforts to reduce the number of athletes who continue 

to play while symptomatic from SRC have largely been ineffective (Caron et al., 2015). 

Thus, current research highlights the need for a different approach to education and 

prevention that would improve athletes’ long-term knowledge, attitudes, and disclosure 

behaviours concerning SRC.   

One approach that has been identified in the literature as an effective tool to 

improve the effectiveness of programmes, included those designed to change behaviour, 

is to integrate theory, empirical findings from the literature, and information collected 

from the target population into programme design (Bartholomew et al., 1998; Gielen & 

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

& West, 2011). Incorporating theories into injury prevention and behaviour change 

programmes allows us to not only understand the causes of the problem, but also 

enables 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 evidence- and theory-driven 

concussion education programme for secondary-school aged athletes.  
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2.12 Intervention Mapping 

2.12.1 Justification of the use of the Intervention Mapping Protocol. 

 Precedent in the broader public health literature suggests that health promotion 

programmes based on social and behavioural science theories are more effective than 

programmes lacking a theoretical underpinning (Bartholomew et al., 1998; 

Bartholomew, Parcel, Kok, & Gottlieb, 2001; Eldredge, Markham, Ruiter, Kok, & 

Parcel, 2016; Gielen & Sleet, 2003; Glanz & Bishop, 2010; Michie et al., 2008; Michie 

et al., 2011; Rimer & Glanz, 2005). 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 considered, 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 protocol 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, which is mainly used for programmes delivered in 

practice settings, provides a method for applying theories and concepts for planning and 

evaluating health promotion and health behaviour change programmes (Gielen, 

McDonald, Gary, & Bone, 2008; Green & Kreuter, 1999; Green & Kreuter, 2005; Kok 

et al., 2004). The PRECEDE/PROCEED model is not intended to predict or explain the 

relationship among determinants and the outcome (i.e., behaviour) of interest (Gielen, 

McDonald, Gary, & Bone, 2008; Green & Kreuter, 1999; Green & 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 emphasise or provide detailed 

information regarding intervention development (Gielen, McDonald, Gary, & Bone, 

2008; Green & Kreuter, 1999; Green & Kreuter, 2005; Kok et al., 2004). The Reach, 

Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework 

provides a planning and evaluation model to translate research into practice and to help 
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programme planners improve the likelihood of programmes working in  real-world 

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

(Glasgow, Vogt, & Boles, 1999; Kok et al., 2004). The overall goal of the RE-AIM 

framework is to ‘encourage decision makers and others to pay more attention to 

essential programme elements, including external validity, that can improve the 

implementation of effective and generalisable interventions’ (Glasgow et al., 1999). 

This model is limited by the fact that the nature of the relationships among the five 

dimensions of the RE-AIM framework and how they work together or combine to 

influence overall public impact is unknown (Glasgow et al., 1999). Additionally, this 

model does not consider social, political, economic or environmental barriers (Glasgow 

et al., 1999; Kok et al., 2004), which are key for the sustainability of health promotion 

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

develop effective 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 

identify and understand the determinants of health-related 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 

(Cullen et al., 1998). As identified by the literature, identifying the determinants of 

behaviour(s) is an essential 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., 1998). 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 

appropriateness of the methods and strategies selected, and guide revisions to the 
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intervention prior to the scaling up of the intervention and the translation of the 

intervention to other settings (Cullen et al., 1998).  

Used correctly, the IM protocol may bridge the gap between 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 evidence- and theory-based, (ii) 

programme materials and activities are linked both with 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 programme development. 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 planners with a step-by-step and easy to use 

guide to develop theory- and evidence-based health education programmes. Using the 

process of IM to develop a theory- and evidence-based concussion education and 

prevention programme will ensure the systematic incorporation of theory and evidence 

from the literature into programme materials and activities which may subsequently 

improve athletes’ SRC-reporting relevant cognitions and ultimately improve disclosure 

behaviours.  

2.12.2 Overview of Intervention Mapping  

The IM protocol (Bartholomew et al., 1998) is a comprehensive framework 

commonly used to develop theory- and evidence-based health promotion programmes. 

The IM protocol developed by Bartholomew and colleagues (1998) outlines specific 

steps and tools for the selection of theoretical foundations and underpinnings for health 

promotion programmes, for the application of theory, and for translation of theory into 

actual programme materials and activities (Bartholomew et al., 1998; Kok et al., 2016). 

The IM process is composed of five fundamental steps (illustrated in Figure 1): (i) 

creating a matrix of proximal programme objectives from performance objectives and 

determinants of behaviour and environmental conditions, (ii) selecting theory-based 

intervention methods and practical strategies, (iii) designing and organising 
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programmes, (iv) specifying adoption and implementation plans, and (v) generating a 

programme evaluation plan (Bartholomew et al., 1998). Each step requires performance 

of several specific tasks which leads to a product that provides the basis for the 

subsequent steps (Bartholomew et al., 1998). The result of the IM process is an 

intervention “map,” consisting of matrices and plans, which is used to guide programme 

development, implementation, and evaluation (Bartholomew et al., 1998). It is important 

to note that IM is an interactive and iterative process, allowing programme planners to 

go back to earlier steps or forward, if needed. This section will provide a detailed 

overview of the IM framework, as well as an overview of empirical findings which 

support the use of the Theory of Planned Behaviour (TPB) to understand and explain 

concussion reporting behaviours. However, before providing more detail about the IM 

framework it is important to clearly and rigorously justify the choice of this framework 

to guide the development of the educational programme presented in this dissertation.  
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2.12.3 Core processes for Intervention Mapping. 

Before the steps of the IM process are explained, the core processes of the IM 

protocol will be described. The core processes of the IM process are as follows (i) 

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) access and use theory 

(i.e., identify theoretical constructs which relate to the behaviour of interest), and (iii) 

Figure 1 Overview of the Intervention Mapping Protocol (Adapted from Bartholomew et al., 1998) 
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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 support the hypothesised 

determinants and intervention methods) (Bartholomew et al.1998). These core processes 

are intended to access theory and evidence in intervention and programme planning (van 

Oostrom et al., 2007).  

2.12.3.1 Behaviour change theory and concussion reporting behaviours. 

Limited research has examined the application of behaviour change theory to the 

field of sports injury prevention (Finch, 2011; Kroshus et al., 2014a; Verhagen, van 

Stralen, & Van Mechelen, 2010). Empirical evidence, to date, suggests that SRC 

reporting intentions are associated with prospective reporting behaviours (Kroshus et al., 

2014a; Kroshus et al., 2015a) and that attitudes and perceived subjective norms are 

positively associated with concussion-reporting intentions among high school (Register-

Mihalik et al., 2013b) and collegiate athletes (Kroshus et al., 2014a; Kroshus et al., 

2015a). Early research therefore provides qualitative and empirical support for the use 

of the TPB as an appropriate framework to understand concussion reporting behaviour 

(Chrisman et al., 2013; Kroshus et al., 2014a; Kroshus et al., 2015a; Register-Mihalik et 

al., 2013b). The TPB has been extensively used to study a range of health related 

behaviours (such as smoking cessation, eating behaviours, and physical activity) (Godin 

& Kok, 1996). Briefly, Ajzen’s TPB (refer to Table 9) posits that behaviour is co-

determined by Perceived Behavioural Control (PBC) and behavioural intentions. Within 

TPB, behavioural intention is determined by attitudes, subjective 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. This evaluation is based on two 

expectations; (i) the likely outcome of the 

behaviour and (ii) whether the outcome would 

be rewarding. 

Subjective norms This judgment reflects the perceived social 

pressure from important referents to perform 

the behaviour or the behaviour’s acceptability 

or appropriateness. This decision is based on 

one’s beliefs regarding others’ opinions about 

the behaviour and one’s motivation to comply 

with those opinions. 

Perceived behavioural control The person’s perceptions about whether or not 

an individual has the resources to perform the 

behaviour (perceived ease or difficulty of 

performing the behaviour) and expectations of 

success in performing the contemplated 

behaviour.  

Behavioural intentions The overall motivation to perform a behaviour 

where the stronger the intention to perform 

the behaviour, the more likely the behaviour 

will be performed.  

Note. Adapted from Sarafino, 2007 

 

In addition to the aforementioned constructs, there are three basic assumptions 

that underpin the TPB. Specifically, this theory assumes that (i) human behaviour is 

under the voluntary control of the individual, (ii) people think about the consequences 

and implications of their actions before acting on a behaviour, and (iii) that behaviour is 

a function of attitudes towards a specific action (e.g., what will happen if I engage in 

this behaviour and is this outcome desirable or undesirable?) and subjective norms 

regarding that action (normative beliefs and motivation to comply) (Sarafino, 2007). 

Research shows that this theory is most effective when the behaviour is under the 

person’s control; thus, researchers suggest that this theory should be embedded into 

health promotion and injury prevention interventions, including SRC concussion 

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 health-related behaviour (Sniehotta, 

Presseau, Araújo-Soares, 2014). However, recently Ajzen’s theory has been criticized as 

several researchers believe this theory is no longer a useful theory to explain health 

behaviour change (Sniehotta, Presseau, & Araújo-Soares, 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 also been criticized for its’ exclusive focus on rational reasoning and 

exclusion of unconscious influence on behaviour (Sniehotta et al., 2014). Other 

criticisms of the TPB include the theory’s underestimation of the importance of affect 

(Trafimow, 2004; Trafimow & Sheeran, 1998), the intention-behaviour 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 

theory 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 perceived behavioural control (PBC) are good predictors of 

reporting intentions, which in turn may predict behaviour (Ajzen, 2014; Foster & 

Fullagar; Hershberger, Connors, Um, & Cyders, 2018; Record, 2017; Tseng et al., 

2018). Evidence suggests that the TPB can also serve 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 report strong effects on the theoretical 

constructs of this theory and on actual behaviour (Brubaker & Fowler, 1990; Jemmott, 

Jemmott, & Fong, 1998; Murphy & Brubaker, 1990; Sanderson & Jemmott, 1996; 

Rutter & Quine, 2002). Unlike many other theories, Ajzen’s theory draws a distinction 

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 used with people seeking help. The 

TPB, however, has been successfully used to target preventive health behaviours in 

community-based samples where intention to change cannot be assumed, as is often the 

case with SRC-reporting behaviours (Hardeman et al., 2002). Additionally, 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 cognitive-behavioural models, which is valuable when 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 useful theoretical 

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 to SRC-reporting 

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. 

 Register-Mihalik et al. (2013b) conducted a cross-sectional study to assess the 

influence of psychosocial determinants from the TPB on concussion-reporting intentions 

among a sample of US high school athletes (n = 167). Results demonstrated that 

attitudes, subjective norms, and perceived behavioural control (PBC) are associated with 

intention to report concussion symptoms. Most notably, Register-Mihalik et al., (2013b) 

found that favourable attitudes towards concussion and concussion safety and social 

referents’ beliefs towards concussion (e.g., teammates, coaches, parents) have the 

greatest impact on concussion reporting intentions. However, Register-Mihalik et al. 

(2013b) found no association between reporting intentions and in-season reporting 

behaviours, suggesting that reporting intentions may not always be an indicator of 

concussion-reporting behaviours (Register-Mihalik et al., 2013b). Limitations of this 

study include its use of a cross-sectional study design, which does not allow us to draw 

any conclusions about causal relationships or to establish temporality between the 
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dependent and independent variables, as data were collected simultaneously. This study 

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 the utility of the TPB-based model in the understanding and 

explaining of concussion reporting behaviour, with all model pathways significant in the 

hypothesised direction. More specifically, Kroshus et al. (2014) found consequences of 

concussion reporting (attitudes), the perception about whether teammates and most 

athletes would report concussion symptoms (subjective norms), and confidence in the 

ability to disclose symptoms of concussion under a variety of challenging situations 

(self-efficacy), were significantly associated with concussion reporting intentions. 

Consistent with the TPB, Kroshus et al. (2014) found that self-efficacy was associated 

with disclosure behaviours, independent of reporting intentions. Reporting intentions 

was also significantly associated with in-season reporting behaviours. However, 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 sufficient in isolation 

(Kroshus et al., 2014a). Limitations of this research include the cross-sectional nature of 

the study design and the use of self-report retrospective measures of behaviour. 

Additionally, this study was further limited by its generalisability to populations of 

athletes in other sports, at different levels of competition, and to female athletes 

(Kroshus et al., 2014a).  

Additional research conducted by Kroshus, Baugh, Daneshvar, Nowinski, and 

Cantu (2015a) examined whether pre-season concussion knowledge and reporting 

intention predicted in-season reporting behaviours among male collegiate ice hockey 

players (n = 116). Results found no significant association between pre-season 

concussion knowledge and in-season reporting behaviour. However, consistent with the 
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TPB, Kroshus et al. (2015a) found that intention to report concussion symptoms was 

significantly associated with in-season reporting behaviours. These results also found a 

significant interaction between the number of different symptoms experienced and pre-

season reporting intention and in-season reporting behaviours (Kroshus et al., 2105a). 

More specifically, for athletes at pre-season who intended to report symptoms of 

concussion, every additional type of symptom experienced in-season was associated 

with 1.34-times greater odds of reporting concussion (Kroshus et al., 2015a).  However, 

there are several methodological limitations of this study that are worth nothing. First, 

the measure used to assess reporting intention (“I would continue playing my sport 

while experiencing a headache that results from a minor concussion” does not allow 

researchers to determine whether athletes’ would report a ‘severe’ concussion, or would 

report a ‘minor’ concussion that resulted in other signs and/or symptoms of a ‘minor’ 

concussion. This is a major flaw of this study as research suggests that many athletes do 

not report concussion due to the non-specific nature of symptoms and because they do 

not believe it is a serious injury that warrants medical attention (Chrisman et al., 2013; 

McCrea et al., 2004). Another limitation of this study worth noting is that this study 

used self-report recall of post-concussion symptoms to measure whether or not a 

concussive event occurred. This may lead to inaccurate or biased results, as if even if 

participants honestly reported symptoms experienced that does not necessarily mean a 

concussion did in fact occur (Kroshus et al., 2015a). Additionally, this study examined 

intentions and behaviours among male collegiate ice hockey players; 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 concussion-related knowledge and should be 

included in evaluations of concussion effectiveness, going forward (Kroshus et al., 

2015a).  

Collectively, this research suggests that concussion education and prevention 

programmes should focus on improving both athletes’ and coaches’ attitudes towards 

and beliefs about concussion in hopes to increase one’s likelihood to report concussion 
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symptoms. Results also highlight the impact of attitudes (e.g., feeling positive about 

reporting a concussion and the perceived beliefs about concussion reporting) and social 

referent influence (e.g., what coaches, teammates and parents think) on concussion 

reporting behaviour in the athletic setting (Kroshus et al., 2014a; Kroshus et al., 2015a; 

Register-Mihalik et al., 2013b). These results therefore 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 explained (see Figure 2). 

Further research, however, is needed to examine the efficiency of TPB to explain and 

predict in-season reporting intentions and disclosure behaviours among other sporting 

populations, at different levels of competition, and across genders. 
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Figure 2 The Application of the Theory of Planned Behaviour to Concussion Reporting (Adapted from Chrisman et al., 2013)
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2.12.4 The steps of Intervention Mapping. 

2.12.4.1 Step 1: 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 (Bartholomew et 

al., 1998). Proximal programme objectives specify what individuals need to learn or 

what must be altered in the organisational or community environment. First, 

programme planers need to specify the health promoting behaviours into so-called 

performance objectives (i.e. the specific behaviours that we want the target group to 

‘do’ as a result of the programme) (Bartholomew et al., 1998; Kok et al., 2009). 

Then programme planners need to specify the determinants of the programme 

objectives among their target group, resulting in proximal programme objectives 

(Bartholomew et al., 1998; Kok et al., 2009). Determinants of performance 

objectives can be personal (e.g., social influence, self-efficacy expectations) or 

external (e.g., social norms, barriers). Proximal programme objectives may refer to 

individual-level change, organisational-level change, or community-level change 

(Bartholomew et al., 1998; Kok et al., 2009). The main tasks of this step are to: (i) 

write performance objectives, (ii) specify determinants, (iii) differentiate the target 

population, and (iv) develop a matrix of programme objectives. The main product of 

this step is a list of proximal programme objectives for each identified determinant 

of the behaviour (Bartholomew et al., 1998; Kok et al., 2009).  

2.12.4.2 Step 2: theoretical methods and practical strategies. 

 In Step 2 of the IM process, theoretical methods and practical strategies are 

selected (Bartholomew et al., 1998; Kok et 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 the theoretical methods to the target population 

(Bartholomew et al., 1998; Kok et 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 (Bartholomew et al., 1998; Kok et al., 2009). 

2.12.4.3 Step 3: design programme. 

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

taking into account target groups and settings. This step also involves the pre-testing 
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of the programme and its materials. The major tasks of this step are to: (i) 

operationalise the practical strategies, (ii) design programme materials, and (iii) 

ensure that the programme and its materials adequately incorporate theoretical 

underpinnings (Bartholomew et al., 1998; Kok et al., 2009).  

2.12.4.4 Step 4: adoption and implementation. 

In IM Step 4, a systematic plan for the implementation of the programme is 

created (Bartholomew et al., 1998; Kok et al., 2009). During this step, the 

programme planner develops a linkage system to ensure the continued interaction 

and information exchange between programme developers and end users 

(Bartholomew et al., 2001). Subsequently, objectives, methods, and strategies to 

promote the adoption and implementation of the programme are identified 

(Bartholomew et al., 1998; Kok et 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 (Bartholomew et al., 1998; 

Kok et al., 2009). The major tasks during this step of IM are 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 (Bartholomew et al., 1998; Kok et 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 evaluating the effectiveness of 

the programme on determinants, behaviour, and environmental conditions, as well as 

on health and quality of life outcomes (Bartholomew et al., 1998; Kok et al., 2009). 

In this step, measurement instruments from the matrices of proximal programme 

objectives (Step 1) are created. The performance objectives provide a basis for 

measuring behaviour and environmental outcomes. The determinants also identify 

the constructs to be measured, whereas the change objectives provide content items 

to form measurement scales (Bartholomew et al., 1998). IM enables thoughtful 

formative evaluation to ascertain to what degree the expectations of the intervention 

map have been achieved and whether programme changes are needed (Bartholomew 

et al., 1998; Kok et 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, sport-related concussion is a widespread problem 

that may negatively impact one’s health and well-being. Given paediatric athletes 

increased susceptibility to concussion and the potential short- and long-term 

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 

evaluate these programmes to ensure that 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 ineffective (Caron 

et al., 2015), highlighting the need for a different approach 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 concussion education 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 theory-driven concussion 

education programme for secondary school-aged GAA 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 providing an overview of participants and 

participant selection. This chapter then goes on to explain the measures and 

procedures used to evaluate the immediate and short-term impact of this concussion 

education and awareness programme, as well as the process of implementation. 

Subsequently, an overview of data analysis procedures used is presented. This 

chapter concludes by explaining the ethical considerations of this study.  

3.2 Overview of Study Design  

This study utilised an intervention study design. The goal of this research was 

to design, implement, and evaluate a theory-driven concussion education programme 

for secondary school-aged GAA athletes. The study, therefore, started with assessing 

the needs and knowledge of coaches, dividing the sample to intervention and control 

groups, then collecting baseline data from athletes, following which the prevention 

programme was implemented, and evaluated. The Intervention Mapping (IM) 

process (Bartholomew et al., 1998) was used to develop and implement the 

programme. To evaluate this programme, this study employed a non-randomised 

control group pretest-posttest 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 post-implementation (T3). 

The control group did not complete the assessment at T2 (immediately after the 

delivery of the intervention).  

This one-off, hour long programme, which will be described in detail below, 

was implemented with post-primary school GAA teams during the 2016-2017 

academic year. All intervention teams received an identical educational programme, 

which was delivered by the same researcher to all school teams in the intervention 

group (see Appendices B & C). Figure 3 provides an overview of the study design 

employed.  
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3.3 Procedure  

3.3.1 Development of programme.  

To develop this programme, the systematic Intervention Mapping (IM) 

process was used (Bartholomew et al., 1998). As described in the literature review 

(pg. 42), IM is an iterative process encompassing five key steps: (i) the identification 

of outcomes and proximal programme objectives, (ii) the selection of theory based 

methods and practical strategies, (iii) the creation of an organised programme plan, 

(iv) generation of adoption and implementation plan, and (v) the generation of an 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Overview of the Study Design 
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evaluation plan. This section provides a detailed overview of how the IM 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. To date, most programme evaluations have 

found improvements in athletes’ concussion knowledge scores immediately after 

exposure to a concussion education programme compared with their own pre-

programme concussion knowledge scores or a control group (Bagley et al., 2012; 

Cook et al., 2003; Cusimano et al., 2014; Manasse-Cohick & Shapley, 2014; 

Miyashita et al., 2013). Some programmes have also demonstrated long-term 

improvements in athletes’ concussion-related knowledge (Cook et al., 2003; 

Cusimano et al., 2014). However, efforts to reduce the number of athletes who 

continue to play while symptomatic from concussion have largely been ineffective 

(Cusimano et al., 2014). Thus, the evidence cited in the literature review (refer to 

Chapter Two) serves as a justification for a different approach to education and 

prevention that would improve athletes’ long-term knowledge, attitudes, and 

disclosure behaviours concerning SRC. Second, the literature was reviewed to 

identify which theoretical constructs best predict concussion reporting behaviours 

(see Chapter Two). Empirical evidence suggests that SRC reporting intentions are 

associated with prospective reporting behaviours (Kroshus et al., 2014a; Kroshus et 

al., 2015a) and that attitudes and perceived subjective norms are positively 

associated with concussion-reporting intentions among high school (Register-

Mihalik et al., 2013a) and collegiate athletes (Kroshus et al., 2014a; Kroshus et al., 

2015a). These results suggest that the TPB could be an important psychosocial 

mechanism through which intentions and disclosure behaviours could be partially 

explained. The 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 

assessment. The needs assessment aimed to identify the concussion-related training 

and education needs of GAA coaches in Ireland, as well as the preferred method of 

concussion education delivery. In this section, selected findings from the needs 

assessment will be reported. The overall results from the needs assessment are 

reported in Chapter Four (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 modality. 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 focused on the (i) signs and 

symptoms of concussion, (ii) assessment of concussion, (iii) return-to-sport 

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-

person, based on coaches’ preferences.   

3.3.1.2 Step 1: proximal programme objectives. 

The first step of the IM process involved specifying in detail the desired 

outcomes of the programme, with the main outcome being to increase concussion 

symptom disclosure among athletes. Other desired outcomes of the programme can 

be found in Table 10.  

Table 10 Desired Outcomes of the Programme 

This concussion education and awareness programme aimed to: 

1. Improve athletes’ knowledge about the signs and symptoms of sports-

related concussion; 

2. Raise awareness of the potential short- and long-term health consequences 

associated with premature return-to-play and repeated concussion; 

3. Demonstrate the potential for improved injury management by athletes, 

and the importance of reporting concussion signs and symptoms to a 

supervising adult;  

4. Promote the reporting of concussion signs and symptoms to a supervising 

adult; 

5. Increase athlete’s concussion reporting self-efficacy, intention to report 

concussion, and their concussion reporting behaviours; and to  

6. Prevent athletes from returning to play while symptomatic from concussion 

and/or prematurely from concussion and reduce the number of athletes 

who fail to disclose their concussion symptoms to a supervising adult. 

  

Next, performance objectives for each of the programme outcomes were 

specified. By definition, performance objectives are a step by step checklist of what 

needs to happen in order to effect the programme outcomes (Bartholomew et 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 Table 11.  
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3.3.1.3 Step 2: theory-based methods and practical strategies.  

 

Following the next step of the IM process, appropriate theoretical methods to 

change behaviour were selected and translated into practical strategies. For each 

determinant, appropriate theoretical methods were identified from the literature 

(Michie et al., 2008; Michie et al., 2011; Michie et al., 2013) and from guidance 

from Bartholomew and colleagues previous work (1998). Table 12 provides 

examples of theoretical methods and practical strategies for each determinant.  

 

Note. PBC=perceived behavioural control; BCTs=Behaviour Change Techniques 

 

 

3.3.1.4 Step 3: creating an organised programme plan. 

3.3.1.4.1 Programme overview. 

The programme (see Appendices B & C), underpinned by the TPB (Ajzen, 

1991) and informed by the Zurich Consensus statement on concussion in sport 

(McCrory et al., 2012), consisted of a one-off, hour-long educational session 

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

included: (i) the nature of a concussion, (ii) the signs and symptoms, (iii) its 
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assessment, (iv) management and return-to-sport guidelines, (v) the importance of 

concussion reporting and risks of continued play, and (vi) potential short- and long-

term health consequences. The programme used various modalities 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 athlete and team perceived 

concussion reporting norms and concussion-related knowledge in real-time.  

3.3.1.4.2 Pretesting of the programme.  

Prior to programme implementation, a pilot study and a feasibility study were 

conducted to elicit athlete’s feedback on the programme and its’ materials. In this 

section, the modifications that were made to the programme based on the feedback 

received during these two studies will be briefly discussed. The pilot study was 

conducted using a small sample of athletes (n = 10) 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 study. Several participants reported that there was an 

overload of information included in the programme and that the information could be 

‘dumbed down.’ Participants also highlighted some terminology that they either did 

not understand or that is not used in Ireland (e.g., ‘had my bell run,’ ‘in a fog’). 

Based on participant’s feedback, the programme was simplified and more interactive 

elements (e.g., videos, group discussion, and interactive games) were added to the 

programme. Some of the terminology on the questionnaire was also changed to make 

it more culturally appropriate and to assure that future participants understand the 

questions they are being asked.  

After the pilot study, a feasibility study of the adjusted programme was 

conducted to assess: (i) attitudes towards the programme and its’ content, (ii) the 

feasibility of the programme design, and (iii) the immediate and short-term (three-

month) effectiveness of the programme on TPB-related cognitions. The feasibility 

study was conducted with one U16 inter-county GAA team in the West 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 return-to-sport 

protocol, and (iii) the importance of disclosing concussion to an appropriate adult. 
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Again, participants suggested that interactive elements should be added to the 

programme to make the programme more engaging for the audience. This feedback 

was incorporated into the final version of the programme. Through this study, it 

became clear that the programme design was not feasible in this setting due to the 

short duration of the athletic season. Thus, going forward, it was decided to 

implement and evaluate the programme with secondary school GAA teams within 

the school setting, as they were available to participant in the study throughout the 

academic year (September-June), allowing for longer follow-up. This feasibility 

study also demonstrated that the programme had positive effects on athletes’ 

concussion-related knowledge, perceived behavioural control, and reporting 

intentions, both immediately post-implementation and at three-month follow-up.  

3.3.1.5 Step 4: adoption and implementation of plan. 

In the fourth step, a plan for how the programme would be implemented was 

constructed. As mentioned above, the one-off, hour-long educational session was 

delivered by the primary researcher of this study within secondary schools in the 

West of Ireland. A timetable was created which specified the key data collection and 

implementation points for the intervention and control groups (see Table 13).  

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

 

3.3.1.6 Step 5: creating an evaluation plan. 

In the final step of the IM process an evaluation plan was created. The 

evaluation of this programme consisted of process, impact, and outcome evaluation 

components. The evaluation was divided into two sections (i) evaluation of the 

immediate and short-term effectiveness of the programme and (ii) evaluation of the 

process of implementation. Quantitative measures were used for each component of 

the evaluation and are described in detail below. Table 14 provides an overview of 

the timeline of the evaluation and the measures used at each data collection point.  
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3.3.2 Recruitment.  

3.3.2.1 Coaches. 

3.3.2.1.1 Sampling technique.  

Overall, 108 coaches (out of 135 coaches) from all four provinces of the isle 

of Ireland (Connacht, Leinster, Munster, and Ulster) completed the survey 

(completion rate= 80.0%). Participants who coached (i) Gaelic football, (ii) Ladies’ 

football, (iii) hurling, and/or (iv) camogie were included in the sample.  County-level 

Games Development Officers received an initial contact email from the GAA, 

Ladies Gaelic Football Association, and/or Camogie Association. The e-mail 

contained a description of the study, an information sheet (refer to Appendix H), and 

a link to the online survey. They were asked to circulate/forward this email to all 

coaching staff and GAA clubs within their respective county. The survey was 

confidential and anonymous.  The online survey was completed electronically during 

the months of June-September 2015. All study procedures were approved by the 

NUI Galway Research Ethics Committee.  
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3.3.2.2 Athletes. 

3.3.2.2.1 Sampling technique.  

A list of all post-primary 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 list was 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 35 schools.  

Following this, contact information for the school’s principal was sought. 

Principals of all 35 schools were then contacted by email. This invitation email 

informed (see Appendix I) school principals about the educational programme, and 

included an information sheet which provided more detailed information about the 

study (refer to Appendix J). School principals were also sent an invitation to 

participate in this study and an information sheet providing more detailed 

information about this study by post. One week later, all schools were contacted by 

phone. If schools were still unable to be reached, they were sent a follow-up email 

two weeks after the initial email was sent. Six schools could not be reached, 19 

schools elected not to participate in this study, and one school was excluded from 

participating in this study because their school did not have a Gaelic football and/or 

hurling team this academic year.  

After the recruitment process, nine post-primary schools in County Galway 

agreed to participate in this research study (Response rate=25.7%). Prior to baseline 

data collection, however, four schools asked to be removed from the study due to 

other commitments or coaching staff leaving the school. Thus, the final sample 

consisted of five schools (two all-girl schools and three mixed-gender schools), 

representing both Galway City (N = 1) and Galway county (N = 4), (Response Rate 

= 14.3%). These five schools (N = 7 teams) were then designated by the researcher 

to the control or intervention group by team. Schools and their respective GAA 

teams self-selected to be in the control or intervention group based on the coaches’ 

or principal’s preference. Three teams (three schools) self-selected to be in the 

intervention group whereas three teams (two schools) self-selected to be in the 

control group. The three teams self-selected 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 for three-month follow-up, one team 

was assigned to the control group, however, this team was interested in receiving the 

intervention and received the intervention immediately after the student-athletes 

completed the three-month follow-up survey. Based on this process, three teams (n = 

229) were assigned to the intervention group and four teams (n = 199) were assigned 

to the control group.  

3.3.2.3 Inclusion and exclusion criteria. 

 Table 15 provides a list of the inclusion and exclusion criteria for this study:  

Table 15 Inclusion and Exclusion Criteria of Study Participants 

Inclusion Criteria  

Schools 

 Located in County Galway, Ireland 

 Had a Gaelic football, hurling, and/or camogie team during the 2016-2017 

academic year 

 Principal gave permission for their GAA teams to participate 

Athletes 

 Played either men’s/ladies Gaelic football or hurling/camogie for their 

post-primary school’s GAA team during the 2016-2017 academic season 

Exclusion Criteria 

Schools 

 Irish speaking school 

Athletes 

 Under the age of 12 or over the age of 18 at the time of pre-intervention 

data collection 

 

 

3.3.2.4 Attrition.  

A total of five schools (n = 7 school teams) agreed to participate in this study 

(response rate=14.3%). Participating school teams were assigned to the intervention 

(n = 3; 229 athletes) or an assessments-only control group (n = 4; 199 athletes). The 

flow chart in Figure 4 tracks the loss of participants over the course of the study. 

Approximately 25.0% of participants in the intervention group (n=59) completed 

questionnaires at all three time points. This attrition rate is similar to previous 

longitudinal studies conducted among other athletic populations (Kroshus, Baugh, 

Hawrilenko, & Daneshvar, 2015). Attrition was primarily attributable to coach 

noncompliance with follow-up scheduling for several teams in the intervention group 

and due to athletes quitting their team prior to the end of the school year. One school 
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also had mock leaving cert exams on the day of follow-up data collection. In total, 

one-third of the intervention group were missing data at Time 2, and approximately 

75.0% of participants were missing data at Time 3. Just over three-quarters (77.4%) 

of participants in the control group completed questionnaires at both time points (n = 

153). No statistically significant differences were found between those who 

completed the questionnaire at all time points and those who did not complete the 

questionnaire at all time points in terms of demographic characteristics or their 

baseline scores on theory-driven concussion-reporting relevant cognitions. 

  

 

 

Final follow-up  

 153 athletes 

 

CONTROL ARM 
 

n=199, athletes aged 12-18 years 

Final follow-up  

 59 athletes 

 

 
 

 

 

 

 

 

INTERVENTION ARM 
 

n=229, athletes aged 12-18 years 

Assessed for eligibility (n=45) 

 

Excluded (n=40) 

 Not meeting inclusion criteria 

(n=11) 

 Declined to participate (n=28) 

 Other reasons (n= 1) 

Analysed (n=59 athletes) 

 

Lost to follow-up (n=91) 

 Time constraints, were not at 

school the day of programme 

implementation, and/or quit team. 

Received allocated intervention 

 Received allocated intervention 

(n=150) 

 Did not receive allocated 

intervention/dropouts (n=79): 

time constraints, were not at 

school the day of programme 

implementation, and/or quit team. 

Lost to follow-up (n=46) 

 Time constraints, were not at school 

the day of programme 

implementation, and/or quit team. 
  

Analysed (n=153 athletes) 

 

Allocation/Baseline (T1) 

3-months Follow-Up 

(T3) 

Assigned to group (N=5) 

Enrolment 

Impact Evaluation (T2) 

Figure 4 Flow Diagram Presenting the Recruitment and Retention of Participants throughout the 

Study 
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3.4 Measures/Instruments  

3.4.1 Coaches.  

Participants were asked about the following: (i) demographic characteristics, 

(ii) self-reported informational needs and desires, (iii) preferred methods of delivery, 

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 version of the instrument (refer to Appendix K).  

3.4.1.1 Self-reported informational needs and desires. 

To determine if concussion training could benefit this population, coaches 

were asked “In the last season, how many concussions did players on your team 

sustain?” Participants were also asked to indicate on a 5-item Likert scale (1 = not at 

all interested to 5 = very interested) how interested they would be in receiving 

various information about concussion (e.g., symptoms and signs of concussion, 

health consequences, return-to-play guidelines). Subsequently, participants were 

asked to list three topics that they would like included most in a concussion 

education program.  

3.4.1.2 Methods of delivery. 

Participants were asked to select from a list “what method of training do you 

feel would be most effective in terms of concussion education?” Participants were 

then asked to rate how effective they believe various methods of training (e.g., 

training seminar/workshop, video, online module) would be for concussion 

education (1 = not very effective, 2 = somewhat effective, 3 = very effective). In 

addition, participants were asked to indicate how they would prefer to get 

information on SRC.  

3.4.1.3 Practices and procedures. 

3.4.1.3.1 Utilisation of concussion 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 GAA website and asked to report ‘yes’ or ‘no’ as to 

whether or not they have accessed each resource.   

 

 



CHAPTER THREE: METHODOLOGY 

 
 

71 

3.4.1.3.2 Concussion training and management within clubs. 

 Respondents were asked about the concussion training and management 

practices within their clubs.  Participants were asked whether or not their club 

provides concussion education for coaches, players, and/or parents, with response 

options of ‘yes,’ ‘no’ or ‘I don’t know.’ Participants were asked three additional 

questions regarding their club’s concussion management practices. Specifically, 

coaches were asked when an athlete has a concussion, does their club (i) follow the 

GAA’s return-to-play protocol, (ii) provide a written plan for concussion 

management, and (ii) report to a parent/guardian (for players under 18 years old). 

Response options for these aforementioned questions included ‘yes,’ ‘no’ and ‘I 

don’t know.’ Communication about concussion and concussion safety practices were 

determined by asking participants “Before the season starts, I talk to my players 

about the importance of managing concussions properly.” 

3.4.1.4 Barriers to attending a concussion education programme. 

Participants were asked to indicate: “What, if anything, would prevent you 

from attending a training seminar designed to educate coaches on the recognition and 

appropriate responses to sport-related concussion?”  

3.4.1.5 Recommended strategies to educate athletes about sport-related 

 concussion.  

 To explore recommended strategies to educate athletes about concussion, 

coaches were asked to list “What strategies do you think would be most effective in 

educating your athletes about sports-related concussion?”  

3.4.1.6 Important factors in promoting concussion awareness and reporting 

 among GAA athletes. 

 Finally, coaches were asked to state: “what in your view are the most 

important factors in promoting concussion awareness and concussion reporting 

among GAA athletes?”   

3.4.2 Athletes. 

3.4.2.1 Measures used to examine the impact of the programme. 

In addition to assessing background information, the questionnaire sought 

information on participant’s: (i) knowledge, (ii) attitudes towards the perceived 

outcomes of concussion reporting, (iii) subjective reporting norms, (iv) perceived 

behavioral control (PBC), and (v) reporting intention, in respect to sports-related 
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concussion (see Appendices D, E, & G). Scales and indices were drawn from 

validated measures developed by Rosenbaum & Arnett’s Rosenbaum Concussion 

Knowledge and Attitude Survey- Student Version (2010) and from research 

conducted by Kroshus and colleagues (2014, 2015). Concussion knowledge was 

measured using an adapted version of the Rosenbaum Concussion Knowledge Index 

(CKI) (2010) previously utilized by Kroshus et al. (2014). Attitudes towards the 

perceived outcomes of concussion reporting, perceived behavioral control, 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 Index (CAI) used in previous research on collegiate ice hockey players in 

the US (2015). Concussion was not defined for participants, as one of the aims of the 

study was to investigate athletes’ knowledge about and awareness of sports-related 

concussion.  

3.4.2.1.1 Concussion knowledge. 

Concussion-related knowledge was assessed with a series of 13 true-false 

questions concerning symptom recognition, complications related to multiple 

concussions, and general knowledge of concussion (Kroshus et al., 2014a; 

Rosenbaum & Arnett, 2010). Correct responses were summed to create a total 

knowledge score for each athlete, with higher scores reflecting more concussion-

related knowledge (range = 0 to 13). 

 3.4.2.1.2 Attitudes towards the perceived outcomes of concussion reporting. 

Attitudes towards the perceived outcomes of concussion reporting were 

measured with eight Likert-scale questions (range = 1-7; Cronbach’s Alpha = 0.65). 

Items were drawn from Rosenbaum and Arnett’s CAI (2010) and the adapted version 

of this index utilized by Kroshus and colleagues (2014a). Total attitude score was 

calculated by summing responses to eight 7-point Likert scale questions (possible 

range = 8-56), with higher scores representing the belief that there are more negative 

consequences of reporting a concussion.  

3.4.2.1.3 Perceived behavioural control (PBC). 

PBC was measured with five Likert-scale items drawn from research 

conducted by Kroshus and colleagues (2014a). Items were scored on a 7-point scale 

(1 = strongly disagree to 7 = strongly agree), 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 (range = 5 to 35; Cronbach’s α = 

0.88). 

3.4.2.1.4 Subjective norms. 

Athletes’ subjective reporting norms were measured using Rosenbaum & 

Arnett’s CAI (Rosenbaum & Arnett, 2010). Participants reported how strongly they 

agreed (range = 1-7) with five statements (e.g. 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) 

about what they or one of their teammates would do in various reporting situations. 

Similar to a survey conducted by Kroshus et al. (2015), modifications were made so 

that each item separately referred to personal and teammate reporting norms (e.g., “I 

would…”; “My teammates would…”). A total subjective reporting norms score was 

calculated by summing the responses to the 10 Likert-scale questions (possible range 

= 10-70; Cronbach’s α =  0.65). A higher score reflected more positive normative 

beliefs about SRC-reporting.   

3.4.2.1.5 Concussion reporting intention. 

Concussion Reporting Intention was measured using Kroshus and 

colleague’s (2014) eight-item Intention to Report Concussion Symptoms scale. 

Participants were provided with a list of eight common symptoms of concussion 

(Kaut et al., 2003) and asked whether they intended to immediately report the 

presence of each symptom to their coach or athletic trainer if the symptom were 

experienced after an impact. The term impact was formally defined for participants, 

as ‘getting a bump, knock or hit to your head or body or colliding with another 

player.’ Total Concussion Reporting Intention score was calculated by summing the 

responses to the eight Likert-scale (range = 1-7; Cronbach’s Alpha = 0.91) reporting 

intention questions (possible range = 8-56). A higher score represented a greater 

intention to report symptoms.  

3.4.2.1.6 Past 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 the current academic season (Kaut et al., 2003; Kroshus et al., 

2014a). Subsequently, SRC-reporting behaviour was assessed with a single 
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dichotomised item (‘Experienced any of these symptoms after an impact but did not 

immediately tell a coach or medical professional (e.g. kept playing in training or a 

match)’), scored 0 or 1, with 1 indicating that SRC was reported.  

3.4.2.1.7 In-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 in-season reporting behaviours. The item was scored 0 or 

1, with 1 indicating that SRC was reported.   

3.4.2.1.8 Demographic variables. 

The following demographic variables were measured in the baseline 

questionnaire (T1): age, gender, history of at least one medically diagnosed SRC 

(lifetime) (yes or no), previous SRC education (yes or no), class year, sport(s) 

played, position played (most often), and competition level,  

3.4.2.2 Measures to evaluate the implementation of the programme.  

The process of programme implementation was evaluated to enable us to (i) 

understand the context within which the programme was implemented, (ii) examine 

the strengths and weakness of the intervention, (iii) determine if aspects of the 

programme work better than others and if so, how and why they worked better, (iv) 

assess the level of programme fidelity and quality of implementation of the 

programme and (v) understand programme characteristics and the context within 

which the programme was implemented and how these characteristics may affect 

implementation. The process of delivery was evaluated using the following measure: 

3.4.2.2.1 Structured questionnaire. 

Written feedback was sought from athletes regarding: (i) programme content 

and the implementation of the intervention; (ii) participants’ satisfaction with the 

programme (e.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 appropriate adult (see Appendix F). 

3.5 Data Analysis  

Data analyses were conducted using SPSS software, Version 22 (IBM Corp; 

Armonk, NY). Data were analysed using descriptive and inferential statistics, with 

item-level information also reported for knowledge, attitudes, perceived behavioural 

control, reporting intention and reporting behaviour scales. Frequencies were 

computed for all demographic variables. Prior to analyses, all continuous variables 
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were tested for normal distribution using the Shapiro-Wilk test. When variables were 

found to be not normally distributed, non-parametric analyses were conducted. An 

alpha level of p <0.05 was adopted a priori as the threshold for significance in all 

analyses.  

3.5.1 Analysis of the coaches’ needs assessment data (phase I). 

Data were analysed using descriptive and inferential statistics. Frequencies 

were also computed for all demographic variables. Open-ended questions were 

collated, and specific themes were identified using thematic analysis. Pearson chi-

squares were used to examine differences in communication practices about 

concussion and concussion safety by participant’s demographic characteristics (e.g., 

formal concussion education, gender, sport(s) coached).  

3.5.2 Analysis of the athletes’ baseline data (phase II). 

Data analyses included descriptive and inferential statistics, with item-level 

information also reported for knowledge about concussion, attitudes towards the 

perceived outcomes of concussion reporting, reporting intention, and reporting 

behaviour scales. Frequencies were computed for all demographic variables.  Prior to 

analyses, all continuous variables were tested for normal distribution using the 

Shapiro-Wilk test. Accounting for the non-parametric nature of the data, 

comparisons between male and female athletes on individual survey items were 

computed using Mann-Whitney 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 and the sample size varied by 

question.  

3.5.3 Analysis of the evaluation data (phase III). 

Statistical analyses included both descriptive and inferential statistics. Means 

and frequencies were calculated for all the demographic variables. For all open-ended 

questions, written responses were collated, and specific themes were identified. 

Baseline comparability of the intervention and control group was assessed using 

independent samples t tests for continuous variables and χ2 tests for categorical 

variables. To assess changes in primary and secondary outcomes before and after the 

program, a series of 2 × 2 (Group-by-Time) repeated measures Analysis of variances 

(ANOVAs) (using Wilks’s lambda) and 2 × 2 × 2 (Group-by-Time-by-Gender) were 

performed. Where appropriate, post hoc tests (paired t tests) were used to determine 
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the location of any significant differences. Based on the procedure used by Rosenbaum 

and Arnett (2010), missing data were replaced using a group mean replacement 

procedure whereby the mean score of the student’s team was calculated and used to 

fill in the empty data cells. For each TPB-related 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 construct 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 

Perceived Outcomes of Reporting Concussion 2 

Reporting Intentions 2 

 

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

 (phase IV). 

Data analyses included descriptive, correlation, hierarchical linear regression, 

and logistic regression analyses. To examine the efficacy of the TPB in predicting 

concussion reporting intentions among this population, data analysis was conducted 

using a hierarchical linear regression model. Prior to conducting the regression 

analyses, regression diagnostics were conducted using SPSS. In particular, the 

following assumptions were considered: (i) linearity (the relationship between the 

predictors and the outcome variables are linear), (ii) homogeneity of variance (the 

error variance should be constant), (iii) normality (the errors are normally 

distributed), and (iv) independence (the errors associated with one observation are 

not correlated with the errors of any other observation (Casson & Farmer, 2014). All 

assumptions of linear regression were met (see Appendix L).  

In the first step (step 1) of the linear regression model, athlete 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 history 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, subjective norms, and attitudes were added to the model. 

Subsequently, the variable SRC-related knowledge was added to the equation (step 

3) as an independent predictor of SRC-reporting intention. In the final step of the 

regression equation (step 4), past reporting behaviour was added to the model as an 

independent predictor of reporting intentions.  

 In-season reporting behaviour was measured using a binary variable, with 

non-report of SRC symptoms coded as 0 and the reporting of SRC symptoms coded 

as 1. Because the reporting behaviour item rendered a binary outcome, a sequential 

logistic regression was used to predict disclosure behaviours. In the first step of this 

model, intentions and PBC were entered. Past reporting behaviour was then entered 

into the second step of the model.  

3.6 Ethical Considerations and Issues  

All study procedures were approved by the NUI Galway Research Ethics 

Committee in January 2015. Prior to programme implementation, informed consent 

was obtained from all parents, of both intervention and control group athletes, in 

order for their child to participate in this research project (refer to Appendix M). 

Players assent was also obtained from all athletes in both the control and intervention 

group (see Appendix N). Before obtaining player 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 phase. All participants were informed that 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, and (iii) they can refuse to 

answer any questions and may withdraw from the study at any time, without giving a 

reason, and without repercussions. Consent was obtained from all principals before 

their school’s GAA teams could participate in the programme. Finally, the control 

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 assessment among coaches will be presented first. Next, an overview of 

the athletes’ baseline data will be presented which provides information about 

participants’ demographic characteristics and SRC-related knowledge, attitudes, 

reporting intentions, and disclosure 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 short-term effectiveness of the programme 

on participant’s TPB-related cognitions. Following this, the chapter will conclude 

with an outline of the utility of the TPB in predicting concussion reporting intentions 

and disclosure behaviours.  

4.2 Phase I: Needs Assessment among Coaches 

The first phase of this research assessed the concussion-related 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 return-to-sport 

guidelines among GAA clubs throughout Ireland and explored whether sporting 

clubs and coaches are in compliance with the management and return-to-sport 

guidelines adopted by the GAA. Finally, this research explored (i) potential barriers 

to attending a concussion education programme, (ii) recommended strategies to 

educate athletes about concussion, and (iii) important factors in promoting 

concussion awareness and reporting among GAA athletes. 

4.2.1 Participant profile.  

The sample was predominately male (55.6%), coaching young athletes 

(54.6%), and Gaelic Football (53.7%). A majority of the coaches had five or more 

years of coaching experience (54.6%), and approximately a quarter of the 

participants have been formally educated about SRC. Table 17 summarizes the 

demographic characteristics of the study participants. 
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Table 17 Demographic Characteristics of the Sample (n = 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 

Gender coached   

       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 (< 18 years) 54.7 59 

       Adult 18.5 20 

       Both 19.4 21 

       Missing 7.4 8 

Coaching experience (years)   

       <5 37.0 40 

       ≥5 54.7  59 

       Missing 8.3  9 

Formal concussion education   

       Yes 27.8  30 

       No 70.3  76 

       Missing 1.9  2 

 

 

4.2.2 Self-reported informational needs and desires. 

Overall, coaches reported that in the previous season, on average, 1.07 

SD=0.97, range 0-4) concussions were diagnosed amongst their team members. This 

suggests that concussions occur among GAA athletes therefore concussion training 

could be of benefit for coaches. As such, the training needs of a sample of GAA 

coaches were examined.  
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The top three topics that coaches indicated that they would be “very 

interested” in receiving information about were: (i) the signs and symptoms of 

concussion (69.4%), (ii) assessment of concussion (63.9%), and (iii) return-to-sport 

guidelines (63.9%). Table 18 provides a breakdown of topics and the proportion of 

respondents scoring “very interested” in receiving information about that topic.  

 

 

Table 18 Topics and the Proportion of Respondents Scoring “Very Interested”         

(n = 108) 

Topic  % n 

Signs and symptoms 69.4 75 

Assessment of concussion 63.9 69 

Return-to-sport guidelines 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 

Short-term 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 suggestions on the three 

topics that they would most want included in a concussion education programme. 

The written suggestions were collated, and specific themes/topics were identified. 

The three most commonly reported topics were: (i) management of concussion 

(41.7%), (ii) the signs and symptoms of concussion (22.9%), and (iii) return-to-sport 

guidelines (17.7%). Such topics align with the topics respondents indicated that they 

would be “very interested” in receiving information about, outlined above. Other 

popular topics that emerged include: the dangers and/or health consequences of 

concussion (11.5%) and concussion assessment (7.3%).  

4.2.3 Methods of delivery. 

Participants were asked about their preferred methods of SRC education 

delivery. Approximately two-thirds of participants indicated that in-person 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 most commonly utilised method of SRC 

education. Approximately one-in-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 SRC via a video and/or 

informational sheet(s).  

4.2.4 Practices and procedures. 

4.2.4.1 Utilisation of concussion education materials. 

Analysis of self-reported utilisation of SRC materials among respondents 

revealed that 42.6% of coaches indicated that they have accessed at least one of the 

materials on SRC provided by the sport’s governing body, the GAA. The list of 

resources accessed is presented in Table 19.  

 

Table 19 Resource Provided and % Accessed by Coaches (n = 108) 

Resource % n 

Information sheet for coaches/parents 25.0 27 

Concussion management guidelines 2013-2016 25.0 27 

Information sheet for players 21.3  23 

Pocket concussion recognition tool  17.6 19 

Websites 15.7 17 

E-learning module 14.8 16 

Concussion awareness videos 12.0 13 

 

 

4.2.4.2 Concussion training and management within clubs.  

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 one-third of participants indicated that their club follows the RTS 

guidelines adopted by the GAA, while 15.7% of participants indicated that their club 

does not follow these guidelines. About half of the participants were not provided a 

written plan for concussion management and 68.5% indicated that their club reports 

concussions among under-aged athletes to their parents and/or guardians (Table 20).  
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Table 20 Concussion Training and Management Practices within Clubs (n = 108)  

Practice % n 

Coaches provided concussion training   

       Yes 13.0 14 

       No  75.9 82 

       I don’t know 11.1 12 

       Missing 0.0 0 

Players provided concussion training   

       Yes 9.3  10 

       No  75.0 81 

       I don’t know 9.3  10 

       Missing 6.4 7 

Parents provided concussion training   

       Yes 3.7  4 

       No  85.2 92 

       I don’t know 11.1 12 

       Missing 0.0  0 

Follow the return-to-play guidelines   

       Yes 36.1 39 

       No  15.8 17 

       I don’t know 43.5 47 

       Missing 4.6 5 

Provide a written plan for concussion management 

       Yes 0.0 0 

       No  47.2 51 

       I don’t 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 don’t know 24.1 26 

       Missing 0.0 0 

 

 

4.2.5 Communication about concussion and concussion safety. 

About 10% of coaches reported that they talked to their players about the 

importance of concussion management and safety, prior to the start of the season. 

Results indicate that coaches who self-reported that they had been formally educated 

about concussion were significantly more likely than those who had not been 

formally educated about SRC to talk to their athletes about concussion management 

and concussion safety, χ2(1, n = 101) = 5.84, p < 0.05. There were no significant 

differences in communication practices by participant’s age, gender, gender coached, 

sport(s) coached, or age group coached.  
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4.2.6 Barriers to attending a concussion education programme. 

 Several barriers that may prevent coaches and trainers from attending an in-

person concussion education programme and/or workshop were identified (see Table 

21). The most widely cited barrier was time, followed by the location of venue, and 

work commitments. Other barriers identified by coaches included: 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 Quotes- Barriers to Attending a Concussion Education 

Programme 

Theme Selected Quotes 

Time   ‘Time it is on! Trainers are volunteers and 

getting the time to attend fixed seminars is 

always tricky. Never suits everyone, hence 

online, do at your pace.’  

 ‘Timing, best done in winter/off-season’ 

Location of Venue  ‘distance of travel’ 

 ‘distance to training centre’ 

 ‘depends on venue and time’ 

Work Commitments   ‘Work’ 

 ‘Work commitments times and places’ 

 ‘Work commitments’ 

Other  ‘Lack of policy and outcomes from work 

shops’ 

 ‘Unavoidable pre-arranged meeting at time of 

training seminar’ 

 ‘If it’s too long in duration’ 

 ‘Cost’ 

 ‘Would have to be short, snappy, focussed - 

no long drawn-our seminars’ 

 

 

4.2.7 Recommended strategies to educate athletes about concussion.  

Participants were asked: ‘what strategies do you think would be most 

effective in educating your athletes about sports-related concussion?’ Several 

strategies and suggestions were identified (see Table 22). The most commonly 

suggested strategy to educate athletes about concussion and concussion safety was 

an educational seminar and in-person workshop. 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 suggestions included case 

studies, online information, emails, handouts, posters, educating parents, and 

accounts of past players.  

 

Table 22 Selected Quotes- Recommended Strategies to Educate Athletes about 

Concussion 

Theme Selected Quotes 

Educational Seminar & In-

person Workshop 

 ‘Education on to the seriousness of the 

possible effects’ 

 ‘Seminars with yearly refresher courses’ 

 ‘Outside speakers/education  making them 

aware of the dangers of concussion’ 

Compulsory Education for 

Coaches 

 ‘Educate the coaches to educate the parents 

and players’ 

 ‘Coaches awareness provide platform for 

players discussion’ 

 ‘Include as part of compulsory coach 

education.’ 

Informational Videos   ‘Short video to be played at a training session 

and message conveyed from trainer’ 

 ‘Awareness emails and videos followed by 

group meeting’ 

Other  ‘A specialist in the area of concussion to 

address the athletes’ 

 ‘Team talks, posters, informing parents’ 

 ‘Within the team setting, highlighting signs & 

symptoms’ 

 

 

4.2.8 Important factors in promoting concussion awareness and 

 reporting among GAA athletes. 

Coaches were asked: ‘What in your view are the most important factors in 

promoting concussion awareness and concussion reporting among GAA athletes?’ 

Coaches once again stressed the importance of increased 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 concussion education and awareness 
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campaign could highlight player safety and the potential long-term effects of 

concussion, and could include a high profile inter-county athlete(s) talking about 

their personal experience(s) with concussion. A couple coaches also mentioned how 

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 athletes, and to ensure that this injury is managed appropriately. Themes and 

selected quotes from the study participants are presented in Table 23.  
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Table 23 Selected Quotes- Important Factors in Promoting Concussion 

Awareness and Reporting among GAA Athletes. 

Theme Selected Quotes 

Concussion Education and 

Awareness  

 ‘The more aware players are about 

concussions, the more they will be able to 

avoid concussion, the more they will be able 

to manage concussion, and the more 

understanding teammates will be if a player is 

concussed’ 

 ‘Education of all Stakeholders’ 

National Concussion 

Education and Awareness 

Campaign 

 ‘Campaign, posters, videos and education 

 ‘Use of social media highlight the dangers 

involved use high profile inter-county players 

to promote it’ 

 ‘Video for all clubs’ 

Shift in Attitudes towards 

Concussion among the GAA 

Community  

 ‘Teammates, officials and opponents must 

understand that this IS more important than 

the game. In match view of an incident is 

usually more accurate than the side-line view 

but it may be hours later before they report 

what they saw’ 

 ‘Changing mentality’ 

 ‘Changing the attitude of playing at all costs’ 

Medical Support within 

Clubs 

 ‘Medical support’  

 ‘Each  club should appoint  medical  liaison 

officer for report  structure who consults with 

club doctor  especially  in  repeat scenario  

maybe access to online database  to coal ate 

national  data’ 

Other  ‘Case studies from top players’ 

 ‘Collective responsibility - teammates, 

officials AND OPPONENTS must 

understand that this IS more important than 

the game. In match view of an incident is 

usually more accurate than the sideline view 

but it may be hours later before they report 

what they saw’ 
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4.3 Phase II: Baseline Data Collection among Athletes 

4.3.1 Participant profile. 

A total of 435 high school athletes completed the survey, with 208 males 

(47.8%) and 227 females (52.2%) in the sample. Athletes ranged in age from 12 to 

18 years old (Mage = 14.55 ± 1.67), and about half of the participants indicated that 

hurling/camogie was their 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 parents (n = 106, 24.4%), followed 

by information obtained from coaches (n = 76, 17.5%), and from medical 

professionals (n = 61, 14.0%). Approximately one-in-ten participants (n=50) 

reported a history of at least one medically diagnosed concussion, in their lifetime 

(males: n = 33, 15.9%; females: n = 14, 6.2%). Table 24 provides a further 

breakdown of the demographic characteristics of participants.
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Table 24 Sociodemographic and Playing Characteristics of the Study Population, by Gender (n = 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 and Chi-squared tests  were conducted to assess gender differences in continuous and categorical variables, 

respectively.  
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4.3.2 Concussion knowledge. 

Athletes’ concussion knowledge scores ranged from 1 to 13 (M = 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 short-term health consequences. However, 

approximately one-third of participants incorrectly believed that ‘it is easy to tell if a 

person has a concussion by the way the person looks or act.’ Two-thirds of 

participants incorrectly believed that brain imaging typically shows visible damage 

to the brain, after a concussion occurs. Additionally, 41.1% of participants 

incorrectly indicated that ‘a concussion can only occur if there is a direct hit to the 

head.’ Results of additional items assessing athletes’ concussion-related knowledge 

are presented in Table 25.   

4.3.2.1 Gender differences in concussion knowledge. 

Results revealed no significant gender difference in the summative 

concussion knowledge scores. However, chi-square analyses of individual 

concussion knowledge items revealed significant gender differences. Females were 

significantly less likely than males to correctly indicate that ‘people who have had 

one concussion are more likely to have another concussion,’ (p<0.001). Females 

were also significantly less likely than males to recognise that a concussion may 

cause an athlete to feel sad or depressed (p = 0.009). Additionally, females were 

significantly less likely than males to indicate that concussions may pose a risk to an 

athlete’s long-term health and well-being (p = 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 25 Knowledge Item Scores among Athletes by Gender, % Correct (n) (n = 435)  

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 playing video 

games, texting, and doing schoolwork is important for concussion 

recovery. (T) 

74.5 (324) 68.3 (142) 80.2 (182) 0.013* 

3. A concussion cannot cause brain damage unless the person has 

been knocked out. (F)  

72.2 (314) 71.6 (149) 72.7 (165)    0.963 

4. Even if a player is experiencing the effects of a concussion, 

performance on the field of play will be the same as it would be 

had the player not experienced a concussion. (F)  

71.3 (310) 67.3 (140) 74.9 (170) 0.147 

5. Once an athlete feels “back to normal,” the recovery process is 

complete. (F)  

70.8 (308) 69.7 (145) 71.8 (163) 0.923 

6. Concussions pose a risk to an athlete’s long-term health and well-

being. (T) 

68.7 (299) 72.6 (151) 65.2 (148) 0.039* 

7. People who have had one concussion and more likely to have 

another concussion. (T)  

64.4 (280) 79.3 (165) 50.7 (115) <0.01** 

8. A concussion may cause an athlete to feel depressed or sad. (T)  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 occurs 

before the first one has healed. (T) 

61.1 (266) 59.1 (123) 63.0 (143) 0.452 

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

12. It is easy to tell if a person has a concussion by the way the person 

looks or acts. (F)  

35.4 (154) 31.7 (66) 38.8 (88) 0.168 

13. After a concussion occurs, brain imaging (e.g., computer-assisted 

tomography, magnetic resonance imagining, X-ray, etc.) typically 

shows visible physical damage to the brain (e.g., bruise, blood 

clot). (F)  

35.4 (154) 36.5 (76) 34.4 (78) 0.494 

Note.  Chi-squared tests were conducted to examine gender differences; *p<0.05; **p<0.01; T = True; F = False. 
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4.3.3 Perceived outcomes of reporting concussion. 

Attitudes towards concussion and concussion-reporting 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, athletes generally had 

safe/favourable attitudes towards concussion, and the perceived outcomes of 

reporting (see Table 25). The most negatively perceived outcome of reporting was ‘I 

will not be allowed to start playing or practicing when I think I’m ready’, followed 

by ‘I will be held out of upcoming games even if it not a concussion.’ Athletes rated 

‘I’ll be back at full strength sooner than if I waited to report’ and ‘I will be better off 

in the long run’ as the most favourable/beneficial outcomes of symptom disclosure.  

4.3.3.1 Gender differences in perceived outcomes of reporting concussion.  

Results found significant differences in athletes’ attitudes towards concussion 

and symptom reporting by gender such that females perceived significantly less 

negative consequences of symptom reporting as compared to males (see Table 26). 

Females were significantly less likely than males to believe reporting concussion 

would hurt their team’s performance (p<0.001). Results also revealed that females 

were significantly less likely than males to believe that their teammates would think 

less of them if they reported symptoms of a suspected concussion (p<0.001). In 

addition, females were more likely than males to believe that their teammates would 

think they made the right decision, if they disclosed their symptoms, to a supervising 

adult (p<0.001). Finally, compared to males, females were more likely to believe 

that they would be better off in the long run if they reported concussion symptoms 

(p=0.010), and that they would be back at full strength sooner than if they failed to 

report concussion signs and symptoms (p<0.001). 
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Table 26 Perceived Positive and Negative Outcomes of Concussion Reporting among Athletes by Gender, M (SD) (n = 436) 

Perceived outcome item Overall Males Females p 

1. I will not be allowed to start playing or practicing when I think 

I’m ready. 

4.53 (1.85) 4.62 (1.76) 4.44 (1.79) 0.207 

2. I will be held out of upcoming games even if it not a 

concussion.  

3.82 (1.88) 4.00 (1.92) 3.66 (1.82) 0.052 

3. I will hurt my team’s performance.  3.75 (1.85) 4.19 (1.75) 3.36 (1.85) <0.01 

4. I 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 I made the right decision. (R) 2.96 (1.55) 3.46 (1.65) 2.51 (1.30) <0.01 

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

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

8. I’ll be back at full strength sooner than if I waited to report. (R) 1.98 (1.40) 2.24 (1.56) 1.74 (1.18) <0.01 

Note. Data represent mean item scores based on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree); R = item reverse coded; 

M=mean; SD= standard deviation; Mann Whitney U tests were conducted to assess gender differences. 
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4.3.4 Reporting intention. 

The scores on the Intention to Report Concussion Symptoms scale ranged 

from eight to 56 (M = 40.00, SD = 11.39). Higher scores indicate a higher 

concussion reporting intention. Participants reported that, after an impact, they 

would be most likely to report ‘vomiting or feeling nauseous,’ followed by 

‘experiencing dizziness or balance problems’, and ‘having a hard time remembering 

things.’ The symptoms athletes indicated that they would least likely disclose, to an 

appropriate adult, were having a ‘headache’ and ‘feeling sleepy or in a daze.’ Results 

of items assessing athletes’ concussion reporting intention are presented in Table 27.   

4.3.4.1 Gender differences in concussion reporting intention. 

Results of the Mann-Whitney U analysis revealed significant gender 

differences in concussion reporting intention (see Table 27). Compared to males, I 

found that females were significantly more likely to indicate that they would report 

the following symptoms to a supervising adult, post-impact: ‘vomiting or feeling 

nauseous,’ ‘having a hard time remembering things,’ ‘experiencing dizziness or 

balance problems,’ ‘seeing stars,’ and ‘feeling sensitive to light or noise.’  
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Table 27 Concussion Reporting Intention among Athletes by Gender, M (SD) (n = 466) 

Reporting 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 a daze 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 on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree); Mann Whitney 

tests were conducted to examine gender differences; M = mean; SD = standard deviation. 
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4.3.5 Symptoms experienced and reporting behaviours. 

The number of concussion symptoms experienced by athletes post-impact, 

ranged from 0 to 8 (M = 1.91, SD = 1.82), with approximately two-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) to a coach or 

medical professional, during a practice and/or game. Around half of these 

participants (46.4%) reported that they experienced ‘dizziness’ and 44.8% reported 

that they had a ‘headache at least once during the week,’ after an impact. 

Additionally, 23.9% reported that they ‘vomited or felt nauseous’ and 22.8% 

experienced getting their ‘bell rung,’ after an impact sustained during a practice 

and/or game.  

4.3.5.1 Gender differences in symptoms experienced and reporting 

  behaviours. 

Results found significant gender differences in the type of symptoms athletes 

reported experiencing after an impact (Table 28). More specifically, females were 

significantly less likely than males to report experiencing ‘dizziness’ (p = 0.001), 

having their ‘bell rung’ (p = 0.006), and ‘loss of consciousness or blacking out’ (p = 

0.019), post-impact, during a practice or game, this-season. There was no significant 

gender difference in SRC-reporting behaviours.



CHAPTER FOUR: RESULTS  

96 
 

Table 28 Symptoms Experienced and Reporting Behaviours, Post Impact (This Season), % (n) (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    23.9 (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 on the 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 immediately 

tell my coach or physiotherapist 

57.4 (170) 57.5 (92) 57.4 (78) 0.980 

Note. Chi-squared tests were conducted to assess gender differences. 
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4.4 Phase III: Evaluation of the Programme  

4.4.1 Programme effectiveness.  

4.4.1.1 Response. 

The flow chart in Figure 4 (see pg. 69) tracks the loss of participants over the 

course of the study. Approximately 25.0% of participants in the intervention group 

(n = 59) completed questionnaires at all three time points. In total, one-third of the 

intervention group were missing data at Time 2, and approximately 75.0% of 

participants were missing data at Time 3. Just over three-quarters (77.4%) of 

participants in the control group completed questionnaires at both time points (n = 

153). No statistically significant differences were found between those who 

completed the questionnaire at all time points and those who did not complete the 

questionnaire at all time points.  

4.4.1.2 Participant profile. 

Athletes’ descriptive and demographic data are summarised in Table 29. 

When baseline characteristics among the intervention and control group were 

compared, results showed that the control group was significantly more likely to 

report being previously educated about concussion than the intervention group. 
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Table 29 Characteristics of the Study Population by Group 

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 tests were conducted to assess gender differences in categorical variables and t-tests were used 

to examine gender differences in continuous variables. 
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4.4.1.3 Immediately post-intervention. 

4.4.1.3.1 Programme impact on the Theory of Planned Behaviour cognitions.  

The repeated measures ANOVA revealed a significant main effect of time on 

athlete’s PBC (Figure 5A), (F(154) = 8.06, p<0.01). Athletes demonstrated increased 

PBC immediately after the intervention compared with their own baseline perceived 

behavioural control scores. Results also revealed a significant main effect of time on 

athlete’s concussion reporting intention (Figure 5D), (F(1,53) = 19.55, p<0.01). This 

was characterised by significantly greater concussion reporting intention among 

athletes post-intervention, compared to their own baseline scores. Results did not 

reveal any significant main or interaction effects on athlete’s attitudes towards the 

perceived outcomes of concussion reporting (Figure 5B) or on their subjective 

reporting norms (Figure 5C).
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T0= Baseline 

T1= Immediately Post-intervention 

T2= 3-month follow-up 

 

A Perceived Behavioural Control 

 

B Subjective Norms  

 

C Attitudes towards Concussion Reporting 

 

D Reporting Intention 

Figure 5 Effect of the Concussion Education Programme on the Intervention 

Groups’ Theory of Planned Behaviour Cognitions, by Time Point and Gender  
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4.4.1.3.2 Programme impact on concussion knowledge. 

Results found a significant main effect of time (F(1,54) = 89.23, p<0.01) with 

athletes’ scoring significantly higher on the concussion knowledge index (CKI) post-

intervention compared to their baseline scores. A time × gender interaction (F(1,54) = 

5.77, p<0.05) was also found on participant’s concussion knowledge scores with 

girls’ scores being significantly higher post-intervention compared to boys and when 

compared to their own baseline concussion knowledge scores.  

4.4.1.4 Short-term effectiveness of the programme. 

4.4.1.4.1 Programme impact on the Theory of Planned Behaviour cognitions. 

The repeated measures ANOVA on athlete’s concussion reporting intention 

(Figure 6D) found a statistically significant time × group (F(1,201)=16.42, p<0.01) 

interaction, revealing that participants in the intervention group reported higher 

concussion reporting intention scores at follow-up when compared with control 

group athletes, and with their own baseline scores (Figure 6D). The results also 

demonstrated a statistically significant time × group × gender interaction (F(1,201) = 

4.87, p<0.05), demonstrating that boys in the intervention group had higher 

concussion reporting intention scores at follow-up when compared to girls, the 

control subjects, and their own baseline scores. None of the other analyses, primarily 

perceived behavioural control (Figure 6A), subjective reporting norms (Figure 6B), 

or attitudes towards the perceived consequences of concussion reporting (Figure 6C), 

were statistically significant. 
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A Perceived Behavioural Control 

 

B Subjective Norms  

 

 

 

C Attitudes towards Concussion Reporting D Reporting Intention 

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

complete an assessment at T2.  

 

Figure 6 Theory of Planned Behaviour Cognitions, by Time Point, Group, and 

Gender 
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4.4.1.4.2 Programme impact on concussion knowledge.  

There was a significant time × group interaction for concussion knowledge, 

(F(1,203) = 7.07, p<0.01). This was characterised by significantly greater concussion 

knowledge scores among the intervention group at follow-up, compared to the 

control group’s concussion knowledge scores at follow-up and with their own 

baseline concussion knowledge scores.  

4.4.2 Programme implementation. 

4.4.2.1 Participant profile. 

 Of the 229 participants who completed the programme, 138 (60.3%) 

completed the programme evaluation form. Of these, 103 (74.6%) were male and 

played hurling.  

4.4.2.2 Programme experience. 

 Overall, athletes reported positive attitudes towards the concussion education 

programme and what they felt they had gained from attending the programme. The 

majority of athletes agreed that as a result of attending the concussion education 

programme (i) they had a better understanding of concussion, (ii) they learned the 

importance of reporting concussion and immediate removal from play, and (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 participants indicated that 

they enjoyed most were: (i) increasing their awareness about concussion, (ii) the 

video clips, and (iii) the interactive demonstration (see Table 30).   
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Table 30 Selected Quotes- The Elements of the Programme Participants Indicated That 

They Enjoyed Most 

Theme Selected Quotes 

Increasing awareness about 

concussion 

 ‘Knowing the symptoms and helps me feel more 

safe’  

 ‘It had lots of information about concussions that 

would be useful in matches to come’ 

 ‘It was very interesting a lot of stuff I didn't know’ 

 ‘I learned more about the importance of reporting 

symptoms of concussion’ 

Video clips  ‘Videos were very realistic’ 

 ‘Video of your man drawing’ 

 ‘The collision video how it was a shoulder 

collision but still a concussion’ 

 ‘The video explaining what a concussion was’ 

Interactive demonstration  ‘The interactive game to show effects of 

concussion’ 

 ‘The voluntary game’ 

 ‘Visual displays and explanation’ 

 

 

4.4.2.3 Usefulness of the information included in the programme. 

Participants were asked to provide written responses on the three most 

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

suggestions were collated, and specific themes/topics were identified. The three most 

important things (or topics) athletes indicated that they 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 return-to-sport guidelines, and (iii) how 

to recognise concussion (e.g., the signs and symptoms of concussion) (refer to Table 

31).  
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Table 31 Selected Quotes- The Most Important Things Participants Indicated That They 

Learned From the Programme 

Theme Selected Quotes 

Importance of reporting concussion  ‘Always tell the coach if you have a concussion’ 

 ‘Tell someone if you experience concussion 

symptoms’ 

 ‘To always report symptoms’ 

Return-to-sport guidelines  ‘You have to pass a number of stages to return 

playing’ 

 ‘The steps to recover’ 

 ‘When to return to full contact’ 

Concussion Recognition  ‘How to recognise a concussion’ 

 ‘Signs of concussion’ 

 ‘Symptoms of concussion’ 

 

 

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

were provided during the programme on a scale from 1 = not at all useful to 5 = very 

useful. The three most highly rated topics were: (i) return-to-sport guidelines 

(81.9%), (ii) the signs and symptoms of concussion (81.2%), and (iii) the potential 

long-term health consequences (80.4%). Such topics align with the topics 

respondents indicated were the most important things/topics they learned through the 

programme, outlined above. Table 32 provides a breakdown of topics and the 

proportion of respondents scoring “very useful” in receiving information about that 

topic.  

 

Table 32 Topics and the Proportion of Respondents Scoring “Very Useful”         

(n = 138) 

Topic % n 

Return-to-sport Guidelines 81.9 113 

Signs & Symptoms 81.2 112 

Long-term Health Consequences 80.4 111 

Concussion Management 72.5 100 

Short-term Health Consequences 68.8 95 

Assessment of Concussion 68.1 94 
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4.4.2.4 Feedback on the training activities and facilitator. 

Participants provided feedback on the training activities and facilitator of the 

programme. Participants indicated that they liked the videos included in the 

programme most followed by the small group work and discussion. The majority of 

participants also reported that the facilitator had good knowledge of the topic, was 

prepared, and that the presentation was clearly and engagingly presented. Table 33 

summarises participant’s feedback on the training activities and the facilitator of the 

programme.  

 

Table 33 Feedback on the Training Activities and Facilitator, and The Proportion 

of Respondents Scoring “Like Somewhat” or “Liked Very Much” (n = 138) 

Feedback on Training Activities & 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 

 

 

4.4.2.5 Recommended changes/additions to the programme. 

Athletes provided several recommended changes/additions to the programme. 

The athletes top 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 had obtained a concussion sharing their personal 

experience with the injury and the recovery process. Table 34 provides selected 

examples of recommended changes/additions to the programme provided by 

participants.  

 

 

 



CHAPTER FOUR: RESULTS  

107 
 

Table 34 Selected Quotes- Common Recommendations for Things That Could 

Be Done to Improve the Programme 

Theme Selected Quotes 

Interactive Activities or 

Games 
 ‘More activities’ 

 ‘More interactive activities’ 

 ‘More interaction with the audience’ 

 ‘More interaction with lads’ 

Video Clips  ‘More videos of impacts to see what it looks 

like’ 

 ‘More videos of people getting concussions 

in trouble’ 

 ‘More examples of concussions of county 

teams at high levels’ 

 ‘More videos of examples of concussion from 

different sports’ 

Athlete Interview   ‘Maybe an interview of a person suffering 

from concussion’ 

Concussion Management  ‘More details on what to do the day you get a 

concussion’ 

Continued Play with 

Concussion 
 ‘How a player would feel if he played a full 

game possibly suffering from a concussion’ 

 

Other  ‘Would your performance be affected after 

you return from concussion’ 

 ‘How many players have concussion but 

never tell’ 

  ‘Make people aware that concussion can 

happen in any sport including soccer’ 

 ‘Maybe what a doctor would actually say’ 

 

 

4.4.2.6 Effect of the programme on reporting behaviours.  

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

will make them more ‘likely’ or ‘extremely likely’ to report future concussions, 

40.2% and 48.4% respectively. There were no significant differences in the effect of 

the programme on future reporting behaviours by gender (p = 0.089) or sport played 

(p = 0.089).  

4.4.2.7 Satisfaction with the programme. 

Overall, the results from the post-intervention Evaluative Questionnaire show 

that athletes were positive about the programme. The majority of participants 

(84.3%) indicated that they were either ‘very satisfied’ or ‘extremely satisfied’ with 
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the programme. There were no significant differences in overall programme 

satisfaction by gender (p = 0.154) or sport played (p = 0.154). Table 35 provides 

several examples of feedback received from participants regarding their satisfaction 

with the programme.  

 

Table 35 Selected Quotes- Participant’s Satisfaction with the Programme 

 ‘The presentation was very well laid out and extremely helpful and educated 

me more about concussion.’ 

 ‘I enjoyed this session today’ 

 ‘That is was very good’ 

 ‘It was a very helpful talk which teaches us about concussion’ 

 ‘I feel every player should be educated on this topic’ 

 ‘I enjoyed the talk and learned a lot’ 

 ‘I found the programme useful.’ 

 ‘I really enjoyed , I found it very useful and now am able to identify a 

concussion’ 

 

 

4.5 Phase IV: Testing the Theory of Planned Behaviour 

4.5.1 Participant profile. 

Table 36 presents a breakdown of participants’ demographic characteristics. 

The sample (n = 198) was composed of 130 females and 66 male high school GAA 

athletes, with a median age of 14.0 years old (range = 12-18). Of the 198 

respondents who completed the initial survey (T1), 153 (77.3%) also completed the 

survey at the end-of-season follow-up (T2) (51 males; 102 females). The 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 school’s GAA team.  
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Table 36 Descriptive Statistics for Demographic Variables (n = 153) 

Continuous Measures               Median (range) 

Age, years    14.00 (12-18) 

Number of days per week they practice their sport (on average) 4.00 (1-7) 

Categorical Measures % (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 experienced post-impact 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, concentrating or doing class        

        Work 

17.6 (27) 

        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 these symptoms and did not      

        immediately tell my coach or physiotherapist 

49.5 (50) 

        Continued to play with symptoms of a suspected  

        Concussion 

18.8 (19) 

 

4.5.2 Descriptive statistics. 

Table 37 shows descriptive data and bivariate associations for the study 

variables. Participants generally had moderately safe/favourable attitudes towards 

SRC-reporting, perceived that their teammates wanted them to report SRC, 

perceived themselves to have the capabilities to report SRC (refer to Table 38), 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 Table 37), with attitudes (r = 0.21, p<0.01), subjective 

norms (r = 0.31, p<0.001), and PBC (r = 0.51, p<0.001) showing significant 

correlations. Intentions (r = 0.23, p<0.05), PBC (r = 0.28, p<0.01), and past 

disclosure behaviours (r = 0.25, p<0.05) were moderately correlated with in-season 

disclosure behaviours. 
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Table 37 Bivariate Associations and Descriptive Data for the Constructs of the Theory of Planned Behaviour and Concussion Reporting 

Behaviours 

Variable Possible Range 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; PBC= perceived behavioural control; *p<0.05. **p<0.01.  
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Table 38 Perceived Behavioural Control Over Concussion Reporting Behaviour among 

Secondary School GAA athletes (n = 152) 

Perceived behaviour control outcome item Mean (SD) Scores ≥ 6, % (n) 

1. I am confident in my ability to report symptoms of 

a concussion, even when I think my teammates want 

me to play. 

4.62 (1.74) 39.7 (60) 

2. I am confident in my ability to recognise when I 

have symptoms of a concussion. 

4.62 (1.84) 39.1 (59) 

3. I am confident in my ability to report symptoms of 

a concussion, even when I really want to keep 

playing. 

4.56 (1.76) 37.1 (56) 

4. I am confident in my ability to report specific 

symptoms, even if I am not sure that it is actually a 

concussion. 

4.50 (1.74) 35.1 (53) 

5. I am confident in my ability to report symptoms of 

a concussion, even if I do not think they are all that 

bad. 

4.19 (1.73) 27.1 (41) 

Note. Data represent mean item scores (scales scored 1-7) and percentage of participants who 

scored 6 (agree) or 7 (strongly agree) with each statement; SD = standard deviation. 

 

4.5.3 Predicting concussion reporting intentions.  

The models of hierarchical multiple linear regression (Table 39) show that, in 

step 1, age, gender, history of medically diagnosed SRC(s) (lifetime), and previous 

SRC education explained 6.0% of the variance in intentions. The model was not 

significant F(4, 97) = 2.34, p = 0.061, with only age (β = -0.27, p<0.05) emerging as 

a significant predictor of intention. When PBC, subjective norms, and attitudes were 

entered in the next step of the model these TPB-constructs accounted for an 

additional 26.0% 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 

PBC being significant predictors of intentions (β = 0.18, p<0.05; β = 0.54, p<0.001, 

respectively).  

In the next step of the model, knowledge was entered. This model was 

significant F(8, 97) = 6.77, p<0.001, with history of medically diagnosed SRC 

(lifetime) and PBC emerging as significant predictors of intentions (β = 0.20, 

p<0.05; β = 0.60, p<0.001). 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 emerging as the only significant independent predictor of 
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intentions (β = 0.57, p<0.001). The final model accounted for 33.0% of the variance 

in reporting intentions, F(9,97) = 6.24, p<0.001.
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Table 39 Predicting Concussion Reporting Intentions: Hierarchical Linear Regression 

       Model 1     Model 2     Model 3        Model 4 

      β   P     Β   P      β   p      β   p 

Step 1 

Age -0.27 0.011 -0.15 0.124 -0.15 0.132 -0.15 0.103 

Gender -0.13 0.217 -0.05 0.539 -0.04 0.631 -0.04 0.644 

History of concussion 0.12 0.241 0.18 0.047 0.20 0.032 0.18 0.065 

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 

Note. ‘Past reporting behaviour’ was coded as follows 0= non-report and 1= report thus the interpretation is the predicted reporting 

intentions score would be 0.12 points higher for those who reported symptoms of concussion in the past as compared to those who did 

not report symptoms of concussion in the past.
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4.5.4 Predicting in-season concussion reporting 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. As illustrated in Table 40, in step 1 of the sequential logistic 

regression analysis, the model with intentions and PBC was significant, χ2 (2, N =64) 

= 9.08, p<0.05; however, only PBC was a significant predictor of in-season SRC-

reporting behaviours. When past behaviour was entered in the second step the 

overall model was significant, χ2 (3, N = 64) = 11.19, p<0.05 and PBC again was the 

only predictor of in-season SRC-reporting behaviours, with higher levels of PBC 

associated with an increased likelihood of participants disclosing symptoms of a 

suspected SRC to their coach or to medical personnel (OR = 1.11).  

 

Table 40 Predicting In-season Concussion Reporting Behaviour: Sequential Logistic 

Regression (n = 64)    

     Exp(B) Lower 

Bound  

Upper 

Bound 

p 

Step 1      

Reporting intention 1.01 0.96       1.07 0.585 

Perceived behavioural control 1.11 1.00       1.23 0.034 

R2    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 

R2    0.22 

Note. For non-report, n = 24; for reporting, n = 40. Exp (B) represents the odds ratio, for 

example higher perceived behavioural control is 1.11 times more likely to predict in-season 

concussion reporting behaviour. 

 

 

4.6 Summary of Results 

This chapter provided a detailed overview of the results of each phase of the 

study. In the first phase of this research, results revealed a discrepancy in the 

concussion education currently provided to coaches by the GAA and their 

needs/desires. Additional results demonstrated that a large percentage of coaches do 

not talk to their athletes about concussion and the importance of disclosing 

symptoms to a supervising adult. In the next phase of this study, results found poor 

disclosure of concussion symptoms among this population of athletes. Results also 
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demonstrated that athletes associate concussion and concussion reporting with 

various negative outcomes, including hurting their team’s performance and losing 

their position on the team. Some interesting gender differences in concussion 

reporting relevant cognitions were also reported and discussed.  

In the next phase of the study, the process of implementation and programme 

effectiveness of the theory-driven concussion programme that was developed as part 

of this research were evaluated. Results found that, overall, participants enjoyed the 

programme and felt that they learned a lot about concussion by attending the 

programme. The findings also suggest that the programme had positive and lasting 

effects on athletes’ concussion-related knowledge, perceived behavioural control, 

and reporting intentions. Finally, in the fourth phase of this research, the utility of 

TPB in predicting concussion reporting intentions and in-season reporting 

behaviours was examined. Results suggest that TPB is a useful framework to 

partially understand and predict concussion reporting intentions and in-season 

reporting behaviours. However, although results lend support for Ajzen’s theory, a 

large percentage of variance was unexplained by the TPB model. This suggests that 

other factors, including the reporting environment and contextual factors, may 

influence concussion reporting behaviours among this population of athletes. The 

findings of this study should be interpreted with caution due to the limitations of this 

research (see Chapter Five). 
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CHAPTER FIVE 

DISCUSSION 

5. 1 Chapter Overview 

Sport-related concussion is a public health concern, especially among child 

and adolescent athletes, as their brains are still developing (Field et al., 2003; 

Halstead & Walter, 2010). Each year, 1.1 to 1.9 million sport- and recreational-

related concussions occur in US children ages ≤18 years old (Bryan et al., 2016). 

Existing studies demonstrate that athletes who continue to play or delay care seeking 

post-concussion are at increased risk for prolonged recovery as compared to athletes 

who immediately report symptoms or seek medical attention (Asken et al., 2016; 

Asken et al., 2018; Elbin et al., 2016; Thomas et al., 2018). Yet, up to 50% of SRCs 

go unreported and therefore undiagnosed (Chrisman et al., 2013; LaRoche et al., 

2016; Llewellyn et al., 2014; McCrea et al., 2004; Meehan et al.,2013; Register-

Mihalik et al., 2013a). Lack of recognition of concussion symptoms, not thinking the 

injury was serious enough to warrant 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 post-injury (Bramley et al., 2012; Chrisman et al., 2013; Kaut et al., 

2003; McCrea et al., 2004; Sye et al., 2006). Empirical evidence therefore highlights 

the importance of increased concussion awareness and prevention across sporting 

populations, competition levels, and age groups. The overall aim of this study was to 

systematically design, implement, and evaluate a theory-driven concussion education 

and awareness programme for secondary school-aged GAA athletes and coaches, an 

at-risk, yet understudied sporting population.  

 In order to design a programme that fits the needs of coaches and addresses 

knowledge gaps among youth GAA athletes, the study started by conducting a needs 

assessment among coaches, followed by the collection of baseline data from athletes. 

The sample was then divided into intervention and control groups, following which 

an educational and prevention programme was delivered. The immediate- and short-

term effectiveness of the programme and the process of implementation was then 

evaluated using quantitative measures. The limited success of previous prevention 

programmes (Caron et al., 2015) indicates the need to adopt a different approach to 

the design of such programmes. 
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Empirical evidence suggests that programmes based on social and 

behavioural science theories are more effective than programmes lacking a 

theoretical underpinning (Bartholomew et al., 1998; Michie et al., 2008; Michie et 

al., 2011). Studies also show that theories are needed to help us understand, explain, 

and predict health behaviours (Bartholomew et al., 1998; Gielen & Sleet, 2003; 

Michie et al., 2008; Michie et al., 2011). One comprehensive framework used to 

develop theory- and evidence-based health promotion programmes is the IM 

protocol (Bartholomew et al., 1998), which was the framework used to guide the 

development of this educational programme. Based on the IM process, an extensive 

review of the literature, and a needs assessment study, it was concluded that the TPB 

was an appropriate model to explain and predict concussion reporting behaviours; 

thus, TPB was used as a model from which the programme presented in this 

dissertation was designed and evaluated. Existing studies show that the TPB is a 

useful framework to explain and predict a range of health-related behaviours (Godin 

& Kok, 1996), including sport-related concussion (Kroshus et al., 2014a; Kroshus et 

al., 2015a; Register-Mihalik et al., 2013a). Despite the documented importance of 

incorporating theory into intervention design to change behaviours, no theory-driven 

concussion education programmes exist. This research, therefore, fills a critical gap 

in the literature.  

Previous concussion education and prevention programmes have been 

developed and implemented for key stakeholders of sport (e.g., athletes, coaches, 

parents, clinicians) across competition levels and athletic populations (Caron et al., 

2015). Programme content and mode of delivery of these programmes have varied 

greatly from interactive oral presentations to computer-based learning programmes 

(Caron et al., 2015). Although the content and mode of delivery of these programmes 

varies across sporting populations, the primary function of these programmes is to 

increase knowledge users’ ability to recognise the signs and symptoms of SRC, and 

to promote care seeking behaviours (Caron et al., 2015; Kroshus et al., 2014a).  

To date, most programme evaluations have found improvements in athletes’ 

SRC-related knowledge scores immediately after completion of a SRC education 

programme compared with their own pre-programme SRC knowledge scores or 

those of a control group (Bagley et al., 2012; Cook et al., 2003; Cusimano et al., 

2014; Mannasse-Cohick & Shapley, 2014; Miyashita et al., 2013). Some 

programmes have also demonstrated short-term improvements in athletes’ SRC-
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related knowledge scores (Cook et al., 2003; Cusimano et al., 2014). However, the 

short- and long-term effectiveness and impact of current educational programmes on 

reporting intentions, attitudes, norms, and disclosure behaviours is not clear, and 

thereby requires further evaluation. To the best of my knowledge, this was the first 

evaluation of a theory-driven SRC education programme that aimed to improve 

participants' short-term concussion-reporting relevant cognitions, besides knowledge 

alone. More specifically, the aims of this programme were to increase athletes’ (i) 

knowledge and awareness about concussion, (ii) ability to recognise its signs and 

symptoms, (iii) reporting intention, and decrease (iv) athletes’ likelihood to continue 

playing during training/games while symptomatic from SRC. The results from this 

evaluation suggest that the programme resulted in a number of significant positive 

effects, immediately following programme implementation and at three-months 

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

limitations of this research. Nonetheless, this research provides a novel contribution 

to the sport-related concussion literature and highlights the need for randomized 

controlled trials that explore the effectiveness of theory-driven concussion education 

programmes.  

This chapter provides a summary of the overall findings of each phase of the 

study presented in this dissertation. This chapter then explores the findings in the 

context of existing knowledge in the field and identifies the contribution 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 highlighted, with a particular focus on the 

limitations of this study. Approaches to address the limitations of this research will 

also be suggested. Finally, this chapter will end with concluding remarks.  

5.2 Findings in the Context of Existing Knowledge  

5.2.1 Phase I: needs assessment among coaches. 

Using a cross-sectional study design, the first phase of this research assessed 

the SRC-related informational needs and desires of a sample of GAA coaches in 

terms of both content and preferred method of delivery. As evidence suggests, it 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 (Caron et 

al., 2015; Provvidenza & Johnston, 2009; Provvidenza et al., 2013). With this in 
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mind, in this phase of the study, current practices and policies in relation to 

concussion education, management, and return-to-sport guidelines in GAA clubs 

throughout Ireland (Gaelic Athletic Association, 2018) were examined and 

described. This study also explored whether sporting clubs and coaches are in 

compliance with the management and return-to-sport guidelines adopted by the 

sport’s governing body, the GAA. Despite the documented evidence of the 

importance of tailoring concussion education strategies to the specific audience 

(Caron et al., 2015; Provvidenza & Johnston, 2009; Provvidenza et al., 2013), to my 

knowledge, this is the first study that has explored coaches’ educational needs and 

preferences for a concussion education programme, as well as their compliance with 

best-practice RTS guidelines and management practices.  

The findings of this study found a disconnect between the SRC education 

needs and the education 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 suggest that many coaches and sports clubs throughout Ireland 

are not aware of and/or not following the GAA’s Concussion Management 

Guidelines, with only one-third of coaches indicating that their club follows the 

GAA’s RTS protocol. This is not unique to the GAA. Finch et al. (2012) reported 

that a quarter of Australian community rugby coaches were either unaware or unsure 

of the Australian Rugby Union’s concussion guidelines. The reason for the high 

levels of non-compliance of SRC management guidelines among the GAA 

population are unknown and warrant further investigation. Nonetheless, this finding 

is concerning as guidelines 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 implications 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 programmes, otherwise it is highly like that safety 

efforts will fail (Finch et al., 2012).  

Additional results of my study revealed a disconnect between the SRC 

education coaches are currently provided and their actual educational and training 

needs, in terms of programme content and delivery modality. For example, the GAA 

provides a variety of online informational resources on SRC to coaches, however, an 
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overwhelming 66.0% of the sample in this study indicated that they would prefer to 

be educated on SRC by in-person workshops/seminars. These 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 preferences into the development and design of 

SRC education programmes. As such, this research is an important first step in 

improving the SRC education provided to this population, at present. Future 

research, however, is needed to examine the educational and training needs of a 

larger, more representative group of GAA coaches. 

Furthermore, with the diagnosis of SRC being based primarily on the honest 

disclosure of symptoms by athletes and the recognition of signs and symptoms by 

supervising adults, the role of coaches in creating 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 SRC (Kroshus & Baugh, 2016; Baugh, Kroshus, Daneshvar, 

& Stern, 2014; Kroshus, Baugh, Hawrilenko, & Daneshvar, 2015d). At 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 to the start of the 

season. This is discouraging as existing studies show that coaches play a central role 

in promoting a culture of safety and establishing an environment that values SRC-

reporting (Kroshus & Baugh, 2016; Baugh et al., 2014; Kroshus et al., 2015d). More 

specifically, previous research shows that if a coach communicates their support for 

SRC-reporting to their athletes, their athletes are more likely to disclose symptoms 

of a possible SRC (Baugh et al., 2014; Kroshus et al., 2015d; Kroshus, Garnett, 

Hawrilenko, Baugh, & Calzo, 2015c; Kroshus et al., 2014a), which may ultimately 

result in significantly fewer undiagnosed SRCs and fewer athletes returning-to-sport 

prematurely post-injury. Thus, it is recommended that coaches talk to their athletes 

about SRC and SRC safety prior to the start of the season and continually throughout 

the season, emphasising that disclosing symptoms of a possible SRC is essential in 

all situations, no matter how important the match might be. Such communication 

practices may be more likely if the training and/or educational programme is tailored 

to the needs and desires of the targeted population of coaches. Indeed, this study 

found that coaches who were formally educated about SRC reported that they were 

significantly more likely 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 examining athletes’ SRC-related knowledge, attitudes, and 

behaviours provides an important context for identifying opportunities to protect 

them from the potential dangers of concussive injury and repeated concussion 

(Sarmiento, Donnell, & Hoffman, 2017). The second phase of this study, therefore, 

assessed the SRC-related knowledge, attitudes, reporting intentions, and disclosure 

behaviours of secondary school-aged GAA athletes; and explored whether gender 

differences in these concussion reporting-relevant 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 showed that secondary school-aged GAA athletes 

are relatively knowledgeable about the general signs and symptoms of SRC, the 

recovery process, and the potential short-term health consequences of this injury. 

However, similar to previous research (Bloodgood et al., 2013; Kaut et al., 2003; 

Kroshus, Daneshvar, Baugh, Nowinski, & Cantu, 2013), a gap still exists in what 

athletes currently know about SRC and what they should know about SRC.  More 

specifically, this study found 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 continue to participate in sport and not seek immediate medical care post-

injury (Thomas et al., 2016), thereby prolonging recovery (Asken et al., 2016; Asken 

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

Unlike previous research (Kurowski et al., 2014; Wallace 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%), the emotional symptoms 

associated with concussion (% correct: females = 59.5%; males = 68.3%), and the 

potential long-term health consequences of SRC (% correct: females=65.2%; 

males=72.6%). Greater SRC-related knowledge among male athletes compared to 

female athletes may be due to recent educational initiatives to increase concussion 

awareness among male athletes such as the Irish Rugby Football Union’s (IRFU) 
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Safe Rugby programme (Irish Rugby Football Union, 2017), whereas educational 

initiatives to increase concussion awareness among female sporting populations are 

lacking. This gender difference in SRC-related knowledge and awareness is worth 

noting, as research consistently shows that female athletes are more susceptible to 

concussion (Dick, 2009; Gessel et al., 2007; Lincoln et al., 2011) and experience 

longer recovery than males (Broshek et al., 2005; Colvin et al., 2009; Covassin et al., 

2012; Farace & Alves, 2000; Kraus, Peek-Asa, & McArthur, 2000). Taken together, 

these findings confirm that child and adolescent GAA athletes’ SRC-related 

knowledge is limited, across genders; thus, this population may benefit from a 

targeted concussion education and prevention programme tailored to the needs, 

learning styles, and preferred learning strategies of the target audience (Provvidenza 

& Johnston, 2009; Provvidenza et al., 2013). These results may also suggest that this 

population of youth athletes may benefit from gender-tailored SRC programmes.  

Consistent with previous studies (Register-Mihalik et al., 2013b), results of 

this study demonstrated that attitudes towards SRC (perceived outcomes of 

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

perceptions of SRC and SRC reporting among this population of athletes (score 

range = 8-52). Many athletes indicated that losing game time, hurting their team’s 

performance, and losing their spot on the team, were negative outcomes of SRC-

reporting. Similar findings were previously reported. More specifically, previous 

research found that common barriers to SRC-reporting include the common belief 

among athletes that they are expected to play injured; perceptions that it is 

unacceptable to leave the game due to a ‘headache’ or ‘dizziness,’ non-specific 

symptoms of concussion; not wanting to lose playing time, their starting position, or 

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

would make them look “weak” (Chrisman et al., 2013; McCrea et al., 2004). This 

work demonstrated that male athletes perceived significantly more negative 

consequences of symptom disclosure than females, including fear of looking weak or 

letting their team down. Females (M = 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 (females: M = 5.81, SD = 1.46; 

males: M = 5.09, SD = 1.85), dizziness or balance problems (females: M = 5.50, SD 
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= 1.67; males: M = 5.00, SD = 1.75), having a hard time remembering things 

(females: M = 5.47, SD = 1.68; males: M = 4.93, SD = 1.67), seeing stars (females: 

M = 5.25, SD = 1.87; males: M = 4.70, SD = 1.98), and feeling sensitive to light or 

noise (females: M = 5.05, SD = 1.81; males: M = 4.62, SD = 1.87). These results are 

supported by previous research (Kroshus, Baugh, Stein, Austin, & Calzo, 2017). One 

possible explanation for this gender-difference in reporting intentions is differences 

between male and female sporting environments. For example, literature suggests 

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

injury (Covassin & Elbin, 2011). Another possible explanation for females’ more 

favourable attitudes towards SRC and SRC reporting 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 long-term health benefits of SRC-

reporting. Further research is needed to elucidate potential reasons for this gender 

discrepancy in attitudes towards SRC and to identify motivations and barriers to 

SRC-reporting among this population of child and adolescent GAA athletes. Such 

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 

concussion symptoms that are not visible to others (e.g., headache, feeling sleepy or 

in a daze) compared to symptoms that are outwardly visible to others (e.g., 

experiencing balance problems, having a hard time remembering things). This 

finding is concerning due to the heterogeneous nature of SRC symptoms, the 

subjectivity of symptoms, and the detection of SRC primarily relying on athletes 

disclosing their symptoms to an authoritative figure (Broglio & Guskiewicz, 2014). 

These findings, together with findings from previous studies (Chrisman et al., 2013; 

Davies & Bird, 2015; Donnell, Hoffman, Sarmiento, & Hays, 2017; Kerr, Register-

Mihalik, Kroshus, Baugh, & Marshall, 2016; Register-Mihalik et al., 2013b), may 

suggest that athletes do not disclose SRC symptoms due to perceptions of what 

others will think of them (e.g., parents, teammates, coaches) and due to the 

prevailing attitude in sports which values an athlete’s ability to “tough it out” or 

“shake off” an injury (Overturf & Cooper, 2011). These findings further highlight 

the importance of concussion education and prevention programmes, and suggest 

that programmes may benefit from incorporating approaches to overcome the stigma 

of SRC and SRC-reporting. Additionally, these results suggest that a fundamental 
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change in how SRCs are viewed by GAA athletes and coaches is needed. It is 

important that key stakeholders of sport foster a culture of SRC acceptance that 

encourages the disclosure of symptoms across competition levels and gender. Future 

research is needed to examine whether intervening to change views towards SRC 

and SRC safety improves in-season reporting behaviours. 

One critical risk-reduction strategy in sport-related concussion prevention is 

ensuring that athletes who are experiencing symptoms of a possible concussion are 

immediately removed from play and do not return to play until they are evaluated 

and cleared by a medical professional (Kroshus et al., 2014a; McCrory et al., 2017). 

Existing studies show that athletes who continue to play while experiencing 

symptoms or delay care seeking post-concussion take longer to recover and are at an 

increased risk of short- and long-term complications than those who are immediately 

removed from play (Asken et al., 2016; Elbin et al., 2016) or immediately seek 

medical care post-injury (Thomas et al., 2018). Yet, many athletes fail to report 

possible SRC symptoms to a responsible adult, resulting in athletes continuing to 

participate in sports and athletes not seeking immediate medical attention, thereby 

prolonging symptoms and recovery (Asken et al., 2016; Asken et al., 2018; Elbin et 

al., 2016; Thomas et al., 2018). In agreement with previous work conducted among 

other samples of athletes across a range of sports and levels of competition (Baugh, 

Kiernan, Kroshus et al., 2014; Delaney et al., 2015; Kroshus et al., 2014b; Kroshus 

et al., 2015c; Llewellyn et al., 2014; Meehan et al., 2013;  Register-Mihalik et al., 

2013b; Torres et al., 2013), this research suggests poor disclosure of concussion 

symptoms among this population of athletes, with over half (57.4%) of participants 

reporting that they have played in practice or a game (this season) with symptoms 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 athletes do or do 

not disclose symptoms of SRC is critical for developing efficacious strategies for 

SRC prevention and risk reduction (Kroshus, et al., 2015c); thus, future research is 

needed to explore barriers to SRC-reporting among this population of GAA athletes 

such as the culture of concussion in Gaelic games.  
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5.2.3 Phase III: evaluation of the programme.  

5.2.3.1 Programme effectiveness. 

The combination of limited SRC-related knowledge, negative attitudes 

towards SRC-reporting and safety, and high rates of continued play while 

symptomatic from SRC, reinforces the importance of concussion education and 

prevention for child and adolescent GAA athletes. Collectively, the majority of SRC 

education programmes, to date, report improvements in athletes’ SRC-related 

knowledge immediately after completing an educational programme (Bagley et al., 

2012; Caron et al., 2015; Cook et al., 2003; Cusimano et al., 2014; Manasse-Cohick 

& Shapley, 2014; Miyashita et al., 2013).  Some programmes have also demonstrated 

short-term improvements in athletes’ SRC-related knowledge (Caron et al., 2015; 

Cook et al., 2003; Cusimano et al., 2014).  However, efforts to reduce the number of 

athletes who continue to play while symptomatic from SRC have largely been 

ineffective (Caron et al., 2015). In order to improve the effectiveness of educational 

programmes, a growing body of literature suggests that programmes apply behaviour 

change theories, within the context of a health promotion framework (Caron et al., 

2015; Gielen & Sleet, 2003; Kroshus et al., 2014a; Kroshus et al., 2015a; Painter, 

Borba, Hynes, Mays, & Glanz, 2008; Register-Mihalik et al., 2013b).  

Using the IM protocol developed by Bartholomew, Parcel, and Kok (1998), 

this research set out to systematically design, implement, and evaluate a theory-

driven concussion education and prevention programme for secondary school-aged 

GAA athletes. Using a longitudinal study design, in the third phase of this study, the 

immediate- and short-term effectiveness of the educational programme on athletes’ 

SRC-related (i) knowledge, (ii) attitudes towards the perceived outcomes of 

concussion reporting, (iii) subjective reporting norms, (iv) PBC, and (v) reporting 

intentions was evaluated. The results suggest that this programme positively 

influenced athletes’ SRC-related knowledge, PBC, and reporting intentions. These 

effects were maintained at three-months follow-up, with the exception of PBC. The 

main findings of this evaluation will now be reviewed in the context of the extant 

literature.   

Previous research presents conflicting data on the short-term impact of SRC 

education programmes on SRC-related knowledge. However, data from this study 

suggest that the programme resulted in significant lasting effects on SRC-related 

knowledge at three-months follow-up. Consistent with previous research, females 
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showed greater improvement in SRC-related knowledge in comparison to males at 

three-months follow-up (Bagley et al., 2012). Interestingly, the control group also 

showed improvements in knowledge at follow-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 bringing concussion to the attention 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 study suggest that knowledge 

is not associated with or predictive of in-season reporting behaviours (Kroshus et al., 

2014a). Therefore, going forward, the ultimate goal and focus of SRC education and 

prevention programmes should be to change athletes’ disclosure behaviours, rather 

than just increasing their SRC-related 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. (2011) or the Medical 

Research Council’s framework (Craig et al., 2008) to develop an evidence-based, 

complex behaviour change intervention.   

The results of the study revealed an immediate effect of the programme on 

athletes’ PBC. More specifically, immediately after the intervention participants 

reported greater control, over and increased confidence in, SRC-related behaviours, 

including their ability to recognise and report signs and symptoms of SRC. However, 

this effect was not maintained at follow-up. These results suggest that refresher 

sessions may be needed throughout the season to maintain the effect of the 

programme on PBC. These findings are promising given our findings from Phase IV 

of this study (described below), which suggest that PBC plays a central role in 

predicting and understanding SRC-reporting intentions and disclosure behaviours 

among youth GAA athletes. However, results should be interpreted with caution, as 

the measure used to examine athletes’ PBC only included five questions, with all 

favourable response options going in the same direction. 

The results from my study demonstrated significant improvements in the 

intervention groups’ intention to report signs and symptoms of a suspected 

concussion to an appropriate adult at three-months follow-up, whereas the control 

groups’ reporting intentions remained the same (females) or decreased (males) at 

three-months follow-up. Specifically, females in the intervention group indicated 
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significantly increased reporting intentions ( = +3.31) at follow-up as compared to 

their own baseline scores whereas females in the control group scores remained 

unchanged at follow-up ( = +0.26). Males in the intervention group also indicated 

significantly greater reporting intentions at follow-up compared to their own baseline 

scores ( = +7.53) while reporting intentions among males in the control group 

significantly decreased over time ( = 4.39). This effect was sustained at three-

months follow-up, despite data being collected at the end of the season around the 

time of playoff and championships games. Previous research (Bramley et al., 2012; 

Sye et al., 2006) has noted that athletes are less likely to disclose symptoms of 

concussion during an important event such as a championship game; thus, these 

results are promising. Furthermore, according to the TPB, the stronger an 

individual’s intention to engage in a behaviour, the more likely they are to actually 

perform the behaviour (Ajzen, 1991). Previous research demonstrates that reporting 

intentions are strongly predictive of reporting behaviour (Kroshus et al., 2014a). 

Additional research shows that reporting intentions are associated 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 signs and symptoms of a suspected 

SRC (Register-Mihalik et al., 2013a), highlighting the potential significance of the 

findings in this study. Future research is needed to determine if these effects can be 

replicated in a randomised controlled trial among a larger population of athletes and 

with a longer follow-up period. Nevertheless, these results partially support the 

utility of designing concussion education and prevention programmes that modify 

constructs that are predictive of reporting intention, besides knowledge alone, in 

hopes to ultimately improve disclosure behaviours.  

Although findings from this study are generally encouraging, it is important 

to note that, similar to previous studies (Caron et al., 2018; Cusimano et al., 2014; 

Manasse-Cohick & Shapley, 2014), no differences in athletes’ attitudes towards the 

perceived outcomes of concussion reporting were seen, immediately after the 

intervention or at follow-up. More specifically, following the intervention, many 

athletes still reported that losing game time, hurting their team’s performance, and 

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

is consistent with findings of previous research conducted by Manasse-Cohick and 

Shapley (2014) and Cusimano et al. (2014) on adolescent American football and ice 
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hockey players, respectively. Additionally, immediately after the intervention and at 

follow-up, there were no significant differences in perceptions of important social 

referents (e.g., teammates, coaches, parents) beliefs about concussion and concussion 

safety. For example, there were no changes in athletes’ perceptions of how their 

teammates viewed concussion and concussion reporting, immediately post-

implementation or at three-month follow-up. One potential explanation for the lack 

of difference in athletes’ attitudes towards the consequences of concussion and 

perceived subjective reporting norms from baseline to immediately post-

implementation and to follow-up is the scales used to measure these constructs. 

Despite moderate Cronbach’s alphas, these scales may not have measured what they 

claim or purport to be measuring. Thus, these results may suggest that researchers 

need to develop validated scales to more accurately measure these constructs. 

Further research could also employ a longitudinal qualitative study or athletes’ 

attitudes towards concussion pre- and post-programme implementation.  

Nevertheless, these results may suggest that education alone is not enough to 

change the culture of SRC-reporting among this population 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 Gaelic games is through 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 concussion safety need to be delivered by social 

referents (e.g., coaches, parents), as opposed to a lay person or expert in the field, in 

order to positively affect perceived social norms and attitudes towards concussion 

and concussion safety among youth GAA athletes. Future research is needed to 

examine whether theory-driven programmes delivered by social referents improve 

attitudes and reporting norms and ultimately influence disclosure behaviours. 

Nonetheless, these results hold promise for the usefulness of theoretically driven 

educational programmes as this programme resulted in several short-term benefits. 

Additional research, however, is warranted 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 school-aged GAA 

athletes. In this phase of this study, the extent of influence of attitudes, subjective 

norms, and PBC on reporting intentions were examined. Consistent with previous 

study findings (Chrisman et al., 2013; Kroshus et al., 2014a; Kroshus et al., 2015a; 

Register-Mihalik et al., 2013b), these results suggest that Ajzen’s TPB is a useful 

framework to partially understand and explain SRC-reporting intentions and in-

season reporting behaviours. Previous research, in line with existing psychosocial 

theory (Ajzen, 1991), shows that favourable attitudes towards reporting and social 

referents’ beliefs about SRC have the greatest impact on reporting intentions 

(Register-Mihalik et al., 2013b), while reporting intentions have the greatest impact 

on in-season disclosure behaviours (Kroshus et al., 2014a; Kroshus et al., 2015a). 

However, in this study PBC emerged as the strongest and most significant predictor 

of reporting intentions and disclosure behaviours. 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 and in-season reporting behaviours are strongly 

influenced by PBC. These findings may therefore suggest that incorporating well-

established approaches to increasing PBC such as providing opportunities for 

observational learning and mastery experiences, may improve programme 

effectiveness. Such findings have not been previously reported, therefore, further 

research is needed to examine whether intervening to change PBC improves 

concussion reporting behaviours among youth GAA athletes. 

Most studies show that concussion reporting intentions are strongly 

predictive of disclosure behaviours (Kroshus et al., 2014a; Kroshus et al., 2015a), 

with one exception (Register-Mihalik et al., 2013b). However, this research, in line 

with research conducted by Register-Mihalik et al. (2013b), suggest that reporting 

intentions may not always be an indicator of in-season disclosure behaviours. 

Specifically, in this study results demonstrated a significant but weak correlation 

between reporting intentions and in-season reporting behaviours (r = 0.23, p<0.05). 

These findings may suggest that an athletes’ inability to enact their intentions may 

result from various personal and environmental factors and due to the fact that 
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concussion reporting is a reactionary behaviour as opposed to a deliberate behaviour. 

For example, the decision to disclose concussion symptoms needs to be made 

quickly, during practices/games where there are inherent disincentives to disclosing 

symptoms, including loss of playing time and/or fear of letting down their 

teammates, parents, and/or coaches (Chrisman et al., 2013; McCrea et al., 2004; 

Register-Mihalik et al., 2013b). Concussion reporting behaviour therefore may not 

be under an athletes complete volitional control, an assumption underpinning the 

TPB, which may explain why the TPB only partially explains concussion reporting 

behaviours among this population. These findings may also reveal an intention-

behaviour gap (Sheeran, 2002) such that athletes may have positive intentions to 

report symptoms of concussion, however, they may fail to act on these positive 

intentions due to various competing motivations and environmental factors. Further 

research is needed to improve our understanding of the transition from concussion 

reporting intentions to disclosure behaviours.     

The results of this investigation indicate that SRC-reporting intentions and 

behaviours can only be partially explained by the TPB as a large percentage of the 

variance was left unexplained by the TPB model. Altogether the TPB only accounted 

for 32.0% and 22.0% of the variance in reporting intentions and disclosure 

behaviours among this sample of athletes, respectively. This finding is supported by 

previous research conducted by Kroshus et al. (2014) which found that only about a 

quarter of the variance in SRC-reporting intention and behaviour is 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 isolation. The large percentage of variance left unexplained by the TPB 

model in this study suggests that other factors may contribute to an athlete’s decision 

to disclose SRC symptoms to an appropriate adult. For example, as found in Phase II 

of this study, athletes may fail to disclose symptoms of concussion because of 

perceptions of what others will think of them and due to the prevailing attitude in 

sports which values an athlete’s ability to “tough it out” or “shake off” an injury. 

These findings suggest that although results demonstrate that the TPB model 

partially explained reporting intentions and behaviours, the TPB may not be the most 

appropriate theory to explain concussion reporting behaviours, highlighting the need 

for a multifactorial approach to SRC education and prevention. This is supported by 

the current concussion (Kerr et al., 2014; Kroshus et al., 2013; Kroshus et al., 2015a; 
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Kroshus et al., 2015b; Register-Mihalik et al. 2013b; Register-Mihalik, Baugh, 

Kroshus, Kerr, & Valovich McLeod, 2017) and health psychology (Michie & 

Prestwich, 2010; Michie et al., 2011; Michie et al., 2013) literature. Therefore, 

theory-driven programmes that utilise other theories such as the Integrated 

Behavioural Model (Montano & Kasprzyk, 2015), Social Norms Theory (Berkowitz, 

2004), Social Cognitive 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 activity; thus, may 

advance the field’s understanding of theory-driven and educational and prevention 

programmes.  

5.2.4.1 Critical review of the TPB. 

In addition to examining the utility of the TPB in predicting SRC-reporting 

intentions and disclosure behaviours, the findings of this study can also contribute 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 Ajzen’s theory and whether it is still a useful theory to explain health 

behaviour change. Sniehotta, Presseau, and Araújo-Soares (2014), among others, 

argue that it is time to retire the TPB. The main criticisms of the TPB have been 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 conflict with evidence as individual’s beliefs are often 

found to be more predictive of behaviour as compared to intentions. Furthermore, 

Sniehotta and colleagues (2014) criticise the theory’s assumption that external 

influences (e.g., age, socio-economic status, environment) on behaviour are mediated 

through the TPB. Other criticisms of the TPB include the problem of ‘inclined 

abstainers’ (individuals who form an intention and subsequently fail to act), the 

theory’s exclusive focus on rational reasoning and exclusion of unconscious 

influence on behaviour, and the 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 found that 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 



CHAPTER FIVE: DISCUSSION  

132 
 

that intentions and PBC can explain and 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 studies (Foster & Fullagar; Hershberger et al., 2018; Record, 2017; Tseng 

et al., 2018), the findings 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 as opposed to intentions. 

As noted in the results chapter (Chapter Four), a large percentage of the 

variance was left unexplained by the TPB. This is similar to previous research 

(Godin & Kok 1996; Kroshus et al., 2014a), and in fact the theory itself does not 

fully account for the variance in intentions. This is partially attributed to the fact that 

measures of the theory’s constructs are fallible both with respect to construct validity 

and with respect to reliability (Ajzen, 2014). In this study, a small number of items 

were used to measure each 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 impairing the measure’s validity (Ajzen, 2014). This may 

partially explain why approximately two-thirds of the variance in intentions was 

unexplained by the TPB in 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 SRC-reporting 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 the theory’s constructs, can improve prediction of intention as the 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 measures used 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 measure of 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 valid and reliable measure 

to assess attitudes toward reporting and not reporting concussion. Another potential 
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reason for the large amount of variance unexplained by the TPB in this study is the 

use of a self-efficacy scale, a component of PBC, as opposed to directly measuring 

their PBC over concussion reporting. Specifically, this scale assessed athletes’ self-

reported confidence in their ability to disclose concussion (self-efficacy) as opposed 

to directly measuring athlete’s evaluation of their ability to report concussion in 

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 TPB’s constructs to mediate the effects of other 

variables on intentions and behaviour rather than the theory itself (Ajzen, 2004).  

Additionally, in response to Sniehotta et al.’s (2014) criticism that the TPB 

exclusively focuses ‘on rational reasoning, excluding unconscious influences on 

behaviour,’ Ajzen (2004) emphasizes how the TPB does not propose that people 

behave in a rational manner and that the theory makes no assumptions about the 

objectivity or veridicality of behavioural, normative, and control beliefs. Rather, the 

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

from one’s beliefs, regardless of how the beliefs were formed, and subsequently 

influence intentions and behaviours. Furthermore, 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 for designing 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 educational 

programme evaluated in this study resulted in favourable changes in intervention 

athletes’ reporting intentions, which according to the TPB are likely to be enacted if 

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 

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

results support Ajzen’s contention that the TPB is alive and well. In agreement with 

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, and in this case the disclosure of concussion 
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symptoms to an appropriate adult. However, 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 evidence-based 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, and Policy 

5.3.1 Implications for research. 

5.3.1.1 Design and sample.   

 Future studies should employ a randomised controlled trial study design 

to evaluate the short- and long-term effectiveness of this programme.  

 Future studies that evaluate the effectiveness and sustainability of theory-

driven concussion education programmes over the course of six-months 

to one-year post-implementation are needed.  

 Future studies should use mixed methods to assess programme 

implementation and fidelity, as opposed to solely measuring objective 

outcomes in order to gain a deeper understanding of what factors 

facilitate and hinder programme implementation.  

 Finally, further research is required to extend the generalisability of these 

findings to a larger sample and across a range of ages, sports, and 

competition levels.  

5.3.1.2 Measures.  

 Future studies should explore the effect of theory-driven concussion 

education programmes on in-season reporting behaviours using direct 

objective behavioural measures (i.e. directly observed reporting/care 

seeking behaviours). One approach would be to compare self-report 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 results from this study highlight the need to develop a validated and 

reliable measure of self-reported disclosure/reporting behaviours and 

concussion history.  

5.3.2 Implications for practice.  

5.3.2.1 Theoretically-driven interventions. 

 There is a clear need for multi-factorial concussion education and 

prevention programmes tailored to the needs and learning preferences of 

the target population.  

5.3.2.2 Health communication campaign. 

 Health communication campaigns should be utilised to inform 

individuals and organisations about concussion and to promote 

concussion safety and care-seeking behaviours. More specifically, health 

communication campaigns should be used to disseminate SRC-related 

information (e.g., signs and symptoms, return-to-sport guidelines) to key 

stakeholders of sport.  

5.3.2.3 Health promoting GAA clubs. 

 Health promoting GAA clubs, which aim to create safe and healthy 

sporting environments, should address the issue of sport-related 

concussion with coaches, athletes, and parents. One of the goals of health 

promoting clubs should be to create an environment which encourages 

and reinforces concussion care-seeking behaviours amongst athletes of all 

ages and competition levels, which subsequently may improve 

concussion reporting behaviours amongst its athletes. Another goal of 

clubs should be to ensure GAA coaches are abiding by the evidence-

based return-to-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 stakeholders of sport (e.g., 

athletes, coaches, parents, referees) should be mandated in order to 

increase recognition of SRC in child and adolescent athletes and to 

encourage honest and timely symptom disclosure to a responsible adult.  
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 Benefits could accrue from the establishment of concussion legislation 

and policy in Gaelic games; thus, such legislation and policies should be 

adopted and enforced nationally and/or at the school, club, and/or sports 

league level.  

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

sport should be developed. This committee should work together to 

develop (i) a position statement on concussion in sport, (ii) national RTS 

and concussion management guidelines, and (iii) a widespread and 

unified approach to enhance concussion education and awareness among 

the Irish sporting population(s) across sports, competition levels, gender, 

and age groups.   

5.4 Strengths and Limitations of this Research  

5.4.1 Strengths of this research. 

5.4.1.1 Design. 

To my knowledge, this is the first research study to employ a longitudinal 

study design to evaluate the immediate and short-term effectiveness of a concussion 

education and awareness programme for secondary school-aged athletes. In addition, 

unlike a majority of other programme evaluations, a control group was used to (i) 

minimise the effect of all variables except the independent variable (the programme), 

(ii) compare groups, and (iii) assess the short-term 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 study population that has not been previously studied. 

Additionally, this research collected data from both male and female secondary 

school-aged athletes, compared to most research in this field which only studies male 

athletes. This research therefore addressed an 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 on SRC-related 

knowledge, this theory-informed evaluation measured and tested the full set of key 

constructs of the TPB. More specially, this study assessed the immediate and short-
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term impact of the programme on other SRC-reporting relevant cognitions, including 

(i) attitudes, (ii) perceived subjective 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.   

5.4.1.4 Theoretical underpinning. 

To the best 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 school-aged athletes. Additionally, this was the 

first piece of research to evaluate the immediate- and short-term impact of a TPB-

driven concussion education programme for secondary school-aged athletes. This 

research therefore provides a unique contribution to the concussion education and 

prevention literature.  

5.4.2 Limitations of this study. 

5.4.2.1 Design. 

One limitation of the research design employed in the evaluation was that 

schools were not randomly allocated to the control or intervention group. Rather, 

schools/teams were assigned to the control and intervention group based on their 

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, results in 

this school could have been contaminated. In terms of the design of the programme, 

it is acknowledged that 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 follow-up only occurred at three-months post-

implementation; thus, results do not explore the long-term effectiveness of this 

programme on concussion-reporting relevant cognitions. Finally, 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 

SRC-reporting relevant cognitions.  

5.4.2.2 Sample. 

A further limitation of this research was the relatively small sample size in 

each phase of this study. In particular, due to the small sample at three-month 

follow-up, it is possible that there was not sufficient power to detect cross-level 
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group interactions, which in turn may have resulted in Type II error. This 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 of this this research 

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

populations. In addition, all schools, coaches, and athletes self-selected to participate 

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

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 important limitation of the study sample is that baseline data analyses 

revealed a significant difference in the intervention and control groups’ ‘previous 

concussion education,’ with the control group significantly more likely than the 

intervention group to report having been previously educated about concussion. 

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

analyses, I should have been more mindful of this issue in the planning stages and 

should have strived to randomly allocate schools to the intervention or control group. 

5.4.2.3 Data and Study Measures. 

This research has several limitations in terms of data and measures used. 

Firstly, this study used self-reported measures to assess SRC-related (i) attitudes, (ii) 

perceived 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 error within these data. Measurement, social desirability, and response 

bias may have also affected results, as there is no way to ascertain the accuracy of 

the information provided by participants. In terms of measures used, another 

limitation was the use of the Concussion Symptoms and Reporting Behaviours Scale 

(Kaut et al., 2003; Kroshus et al., 2014a) to measure past and in-season disclosure 

behaviours. This scale relies on the self-report of recalled experiences (reporting/not 

reporting) to assess disclosure 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 self-reported concussion symptom history and disclosure behaviour is, 

in many cases, the only available estimate of concussion (under)reporting. Another 
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important limitation of the Concussion Symptoms and Reporting Behaviours Scale is 

that is used a single-item variable to measure ‘past behaviour’ and ‘in-season 

reporting behaviours’ (report/non-report). Using a single item construct may lead to 

greater measurement error than a variable informed by multiple items (Sackett & 

Larson, 1990); thus, results should be interpreted with caution.  

The use of the Perceived Outcomes of Concussion Reporting Scale is another 

limitation of this study. This scale has a low Cronbach’s Alpha (α = 0.65), which 

indicates that the items in the measure may not be measuring the same concept or 

construct. This may be a result of the eight item scale being too short to measure the 

construct of ‘attitudes’; thus, results on this construct may not be trustworthy and 

should be interpreted with caution. In this study, the Self-efficacy scale developed by 

Kroshus et al. (2013) was used to measure athletes’ PBC. Specifically, this five-item 

scale measured athletes’ reported confidence in their ability to disclose concussion 

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

this scale is another potential limitation of this study, as it measured athletes’ self-

efficacy, a component of an athletes’ PBC, as opposed to directly measuring 

athlete’s evaluation of their ability to report concussion in relevant situations. As 

such, these results should be interpreted with caution. Future research is needed to 

develop and validate a scale that measures PBC over concussion reporting among 

secondary school-aged athletes.  

5.4.2.4 Attrition. 

Another limitation of this research was the loss of participants between 

baseline (T0) and three-months follow-up (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 limits the generalizability of 

results and increases the risk for Type II error (Fewtrell et al., 2008). Additional 

retention strategies should have been employed to retain participants in the study 

throughout the duration of the study period. 

5.4.2.5 Analyses.  

The analyses 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, non-parametric tests were 

conducted. Efforts should have been made to transform the data in order to conduct 
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parametric tests. In Phase II of the study, analyses were conducted on individual 

knowledge items to test for 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 short-term effectiveness of the programme 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 II error. An intention-to-treat analysis of the results may have been 

warranted. The impact of this educational programme on athletes’ in-season 

reporting behaviours was not analysed due to limitations of the single-item measure 

used to examine in-season reporting behaviours. Future research is needed to 

examine the effect of theory-driven 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, history of concussion, and previous concussion education.  

5.4.2.6 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, the LGFA and 

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; 

Concussion: The 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.  

5.5 Summary and Conclusion 

As this is the first study to systematically design, implement, and evaluate the 

effectiveness of a theory-driven concussion education programme, this study is well 

positioned to make a novel contribution to the literature. Notably, however, the 

limitations of this study need to be considered in the interpretation of this study’s 

findings. The findings suggest that 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 in this study viewing concussion as an injury that 

players can just “shake off,” and an injury that is not serious enough to warrant 

medical attention. Many athletes in this study also professed that the game and the 

team are more important than their individual 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 did their perceptions of 

important social referents (e.g., teammates, coaches, parents) beliefs about 

concussion and concussion safety. These findings may suggest that education alone 

is not enough to change the culture of SRC-reporting among this population of 

athletes. Additional actions and preventive strategies may be required to change the 

culture of concussion in the GAA community. More specifically, it is important that 

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

honest and immediate disclosure of symptoms, as well as compliance with 

appropriate concussion 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 athletes themselves, but is also good for the team, as it 

means that a more fit player can play and contribute to the team on the playing field.  

Furthermore, these findings call for a multifaceted approach to concussion 

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

population. Such educational programmes and prevention strategies could be 

implemented at the national, sports league, and/or club level. Health promotion 

communication campaigns may be needed in conjunction with concussion education 

and awareness programmes to further highlight the importance 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 symptoms. At a 

national level, these results, taken together with previous research, 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 IM 

protocol to systematically design and evaluate the programme contributes to the 

field’s understanding of embedding theory into the development and application of 

interventions to promote behaviour change. However, further research is warranted. 

More specifically, future research is needed to examine the effectiveness of this 

programme in a randomized controlled trial implemented among a larger population 

of athletes and with an extended follow-up in order to have a more significant impact 
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on the field of injury prevention and the development of theory-driven interventions. 

Possibly, programmes that promote action rather than mere motivation and 

programmes that incorporate environmental change strategies need to be developed. 

In conclusion, although concussion will never totally be eliminated from sport, 

concussion education 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 Findings from Studies Evaluating the Effectiveness of Concussion Education Programmes for Adolescent and 

Secondary School-aged Athletes (To Date) 

Studies Methodology Programme Main Outcomes 

Bagley et al., 

2012 

Design: Non-randomised, pre-post study 

without a control group 

Participants: 599, male (n=309) and 

female (n=290) students were grouped 

into three age categories: 9-12 (n=104), 

13-15 (n=310) and 16-18 (n=148) (n=37 

age unknown) 

Instruments: Identical pre- and post-

programme quizzes containing free-

response, T/F, and multiple choice 

questions 

Content: signs and symptoms, 

short-term and long-term 

consequences, and strategies for 

responding to concussions. 

Delivery: 40-60 minute audio-visual 

presentation that contained video 

segments, demonstrations, case 

studies of professional and high 

school athletes, personal 

testimonies and question/answer 

period.  

 

Improvements in absolute pre- and post- 

quiz scores were observed across all 

participants (p<0.0001). More athletes 

aged 13 and older passed the post-

presentation quiz (p<0.0001). Women 

showed greater improvement than men 

(p<0.0001).  

Cusimano, 

Chipman, 

Donnelly, & 

Hutchison, 2014 

Design: Cluster randomised controlled, 

pre-post study. Two groups: video (n=61) 

and no-video (n=74) 

Participants: 135 youth ice hockey 

players: 10 years old (n=89) and 14 years 

old (n=46). Gender was not reported. 

Instruments: Two questionnaires were 

developed to assess athletes’ knowledge, 

and attitudes, and behaviours. They were 

administered immediately before (T1) 

and after the video (T2), and 2 months 

later (T3).   

Content: mechanisms of 

concussion, in-game tactics to 

reduce high-risk manoeuvres, and 

return to play guidelines 

Delivery: Video group watched the 

ThinkFirst’s ‘Smart Hockey: More 

Safety, More Fun’ 

Increase in players’ knowledge 

immediately following the video 

(p<0.001). 10-year old group showed 

post-video improvement but decreased 

average scores at 2 moths (measure of 

significance were not provided). The 14-

year old group showed concussion 

knowledge retention at 2-months (measure 

of significance were not provided). No 

differences in players’ attitudes and 

behaviours (p=0.507). 
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Studies Methodology Programme Main Outcomes 

Eagles et al., 2016 Design: Non-randomised, pre-post study, 

including 4-6 month follow-up. No 

control group. 

Participants: 57 male ice hockey players 

(Mage=14.52 years old), 43 of which 

completed all three surveys. Participants 

played in an ice hockey league in the St. 

John’s metropolitan area. 

Instruments: Participants completed a 

modified version of the Rosenbaum 

Concussion Knowledge and Attitudes 

Survey- Student Version immediately 

before and after a Concussion-U 

educational presentation. Follow-up 

presentations were arranged 4-6 months 

after the presentation and assessed 

retention of knowledge and attitude 

changes. 

Content: concussion recognition, 

concussion management, and 

return-to-play guidelines. 

Information provided was based on 

materials from Parachute Canada. 

Delivery: 30-minute Concussion-U 

educational presentation. The 

presentation was carefully designed 

to engage the audience. It included 

PowerPoint slides, videos, review 

questions and a personal 

testimonial. A former university 

hockey player who had retired from 

the sport because of repeated 

concussions delivered all four 

presentations.  

Concussion knowledge and attitude scores 

significantly (p<0.01) increased from pre- 

to post-presentation. At long-term follow-

up, however, this increase was not 

statistically significant.  

Echlin et al., 2010 Design: Randomised controlled, pre-post 

study. Three groups: DVD (n=16), 

interactive computer module (ICM) 

(n=20), and control (n=22) 

Participants: 58 male ice hockey players 

aged 16-21 years old 

Instruments: 26 multiple-choice and T/F 

questions on injury knowledge and 

treatment protocol. Questions were re-

administered immediately after the 

intervention, and at 2 and 4 months. 

 

 

 

 

 

Content: not explicitly stated 

Delivery: experimental groups 

received either the ThinkFirst DVD 

or ICM intervention. Control group 

received no intervention. 

No significant differences in knowledge 

acquisition between groups, across the 

times measures (p>0.05).  
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Studies Methodology Programme Main Outcomes 

Glang, Koester, 

Beaver, Clay, & 

McLaughlin, 

2010 

Design: Randomised controlled, post-

only study. Two groups: experimental 

(n=40) and control (n=35) 

Participants: 75 participants: male (n=52) 

and female (n=23) youth sport coaches. 

75% self-identified as being between 30 

and 49 years old. 

Instruments: Questionnaire assessed 

general knowledge, symptoms, 

misconceptions, and self-efficacy and 

behaviour intention, and programme 

satisfaction and acceptability. 

Content: prevention, recognition, 

and management based on expert 

guidelines 

Delivery: experimental group 

completed computer modules 

designed to deliver concussion 

education. Control spent 15-20 

minutes reviewing CDC materials. 

Experimental group scored higher in 

general knowledge (n2=0.37), symptoms 

(n2=0.46), misconceptions (n2=0.12), self-

efficacy (n2=0.29) and intention to take 

appropriate actions (n2=0.17).  

Goodman, 

Bradley, Paras, 

Williamson, & 

Bizzochi, 2006 

Design: Study 1: randomised controlled, 

post-only study. Two groups: 

experimental (n=65) and control (n=65) 

Study 2: randomised controlled, post-only 

study. Two groups: experimental (n=16) 

and control (n=17) 

Participants: Study 1: 130 ice hockey 

players aged 11-12 (n=44), 13-14 (n=38) 

and 15-17 years old (n=48). Gender was 

not reported. 

Study 2: 39 ice hockey players aged 13-

14 years old. Gender was not reported. 

Instruments: A 36-item questionnaire was 

developed and administered after playing 

the game. Time to complete the 

questionnaire was also recorded. 

Computerised feedback questionnaire 

provided to assess game attributes. 

 

 

 

 

Content: concussion symptoms 

Delivery: experimental group 

played a computer game where they 

stacked icons that represented 

concussion symptoms and non-

symptoms. Control group played 

the same game but icons were not 

related to concussion.  

Study 1: Experimental group answered 

more questions correctly (p<0.05) and 

faster than control (p<0.05). The game 

‘held the interest’ of 90% of 11-12 year 

olds, 75% of 13-14 year olds and 60% of 

15-17 year olds. 

Study 2: 

Experimental group completed the 

questionnaire faster than control group 

(0.015). Compared to study 1, 13-14 year 

olds thought the game was easier to play. 

No differences found in symptom 

recognition (p=0.055).  
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Studies Methodology Programme Main Outcomes 

Kurowski, 

Pomerantz, 

Schaiper, Ho, & 

Gittelman, 2015 

Design: Prospective cohort study with a 

control group/school. Community-based 

cohort study. Schools were arbitrarily 

designated by the research team as the 

education school and the other 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 13-18 years old. 

Sports included American football, 

soccer, basketball, and wrestling.  

Instruments: The questionnaire assessed 

athletes’ knowledge of SRC and 

attitudes/behaviours about their 

willingness to report or stop activity after 

sustaining a SRC and other injuries 

during play. Knowledge based questions 

queried about the definition of SRC, 

symptoms, typical course of recovery, 

and current recommendations for return 

to activities. The self-reported behaviour 

and attitudes questions consisted of 

statements that participants answered 

using never, sometimes, or always. 

Questionnaires were administered 

preseason, immediately after the 

education intervention in the education 

school, and at the end of the season for 

both schools. 

Content: The educational intervention 

was designed to be similar in nature to 

educational programmes commonly 

being used to comply pre-season 

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 on 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 survey 

questions correctly.  

Delivery: The research coordinator 

provided a 20 minute education lecture 

to participants immediately after they 

completed the preseason survey. The 

educational lecture was delivered as a 

scripted PowerPoint lecture in a 

classroom setting and limited to groups 

of 20-30 participants. Throughout and 

after the lecture there were 

opportunities to ask questions about the 

information presented.  

 

 

 

Total scores on the combined 

(p<0.0001), knowledge-based 

(p=0.016) and behavioural-based 

(p<0.001) questions revealed 

statistically significant improvements 

in the education group. Scores peaked 

immediately post-education, but 

dissipated at the end of the season. 

There was a lower proportion in the 

education school (72%) compared to 

the control school (88%) that reported 

continued play despite having 

concussion symptoms during the 

season (p=0.025). A similar proportion 

of athletes diagnosed with concussion 

during the season in the education 

(27%) and control schools (23%) 

reported returning to play before 

symptoms resolved (r=0.81).  
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Studies Methodology Programme Main Outcomes 

Manasse-Cohick 

& Shapley, 2014 

Design: Non-randomised pre-post study 

without a control group 

Participants: 160 high school football 

players. Information on athletes’ age and 

gender was not provided. 

Instruments: Participants answered 

identical pre- and post-questionnaires. 

The Rosenbaum Concussion Knowledge 

and Attitudes Survey was used. 

Developed for students aged 13-20 years, 

it contains three indices: concussion 

knowledge index, concussion attitude 

index, and validity scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Content: general information about 

concussions, causes and symptoms, 

management, short-term and long-

term, and underreporting. Based on 

Rosenbaum and Arnett’s (2010) 

survey. 

Delivery: a 5 minute modified video 

of CDC’s Heads Up: Concussion in 

High School Sports- Information 

for Coaches’ followed by a 20 

minute PowerPoint presentation, 

and a question and answer period. 

Significant increase found in post-

intervention concussion knowledge index 

(p<0.000) (Cohen’s d=1.05) but not with 

respect to the concussion attitude index 

(p=0.508). 
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Studies Methodology Programme Main Outcomes 

Payne, Gear, & 

Burke, 2017 

 

 

 

 

Design: Non-randomised, pre-post study 

design without a control group. 

Participants: 41 secondary school 

students (14 girl soccer players, 14 boy 

basketball players, and 13 girl basketball 

players) with a mean age of 15.37 years 

old. The school where data was collected 

from was a small, suburban secondary 

school. 

Instruments: Participants completed a test 

developed by the manufacturers of the 

educational programme prior to and 

following the intervention to measure 

change in concussion knowledge. There 

are currently no data regarding the 

validity of the instruments. The test 

included 13 T/F questions about general 

concussion knowledge. The pre- and 

post-tests were identical. 

Content: Participants completed the 

Concussion GogglesTM concussion 

educational programme. This novel 

educational programme 

incorporates a goggle system to 

replicate “symptoms of dizziness, 

visual disconnect, disorientation, 

hesitation, apprehension, confusion, 

and lack of confidence. Incorporates 

information from the CDC’s 

HEADS UP Programme. The 

programme addressed the definition 

of concussion, signs and symptoms, 

consequences, and prevention. At 

the end of session there was a 

question and answer period. The 

educational session took 

approximately 60 minutes.  

Delivery:  PowerPoint with 3 

activities and short video segments 

within the presentation delivered by 

2 student research assistants.  

No significant differences were found 

between participants’ pre- and post-test 

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 

Set-up 

 Pass out any materials participants will need and set-up the room so it 

facilitates group discussion and well as group work, also set it up so that they 

have take-home materials at the end of the session.  

 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.  

 We are from NUI Galway and we have come here today to complete an 

activity workshop with you.  

 I am a PhD student in the Discipline of Health Promotion at NUI Galway and 

am doing my PhD on sports-related concussion in GAA sports, and today we 

are here to talk to you about sports-related concussion. I have been working 

with the GAA in Croke Park to develop 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.  

 The aim of this workshop is to learn and discuss sports-related concussion, 

including how to identify concussion, assessment and management of 

concussion, when you can return-to-play after concussion, and why you 

should report concussion (short- and long-term health consequences) 

 The workshop will be approximately an hour and a half; you will be asked to 

participate in small discussion groups, individual activities and to complete a 

questionnaire at the beginning and at the end of the session.  

 Your parents have already given their consent to participate in this 

programme. But we also need your consent. So before completing the survey 

if you could sign the informed consent form (specific colour) and put it aside.  

 Please don’t write your names on the surveys provided; all information 

supplied will remain anonymous and confidential. 

 Any questions? 

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?  
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 Why should I report a concussion to my coach or parent/guardian? 

 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.    

 All the information included in this workshop is based on the most up-

to-date research, and the best-practice guidelines for concussion 

management and practice.  

Group Work 

 We are going to start this workshop with a small group activity. If you guys 

could work in small groups with the people around you. 

 On the flip chart paper provided, please take 5 minutes or so to write down 

what you know about sports-related concussion (Consider: In your 

experience, what is concussion? What are the signs and symptoms of 

concussion? How would you be able to tell if a teammate had a concussion?) 

 Once you are done, we will hang these ideas on the wall and will re-visit 

them at the end of the session.  

What is concussion? (4:30 minutes) 

 So what is sports-related concussion? Let’s watch this movie clip. 

 Play concussion primer video.  

Definition of concussion 

 By definition, concussion is a type of traumatic brain injury that changes the 

way the brain normally works.  

 It is caused by a bump to the head or blow to the body that causes the head to 

move rapidly back and forth. Even a ‘ding’, ‘getting your bell rung’, or what 

seems to be a mild bump or blow to the head can be serious.  

 It is important to know that some head bumps are worse than others. A 

serious hit to the head can hurt your brain and temporarily change the way 

your brain works. A concussion is a functional injury rather than a structural 

injury, so physical damage isn’t going to appear on brain scans (i.e. CT and 

MRI scans) 

The Facts 

 A concussion is a 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 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 brains recovers from the first 

concussion can slow recovery or increase the likelihood of having long-term 

problems.  

Things to note about concussion: 

 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. 

 Concussions do not always involve a loss of consciousness, but rather a 

change in consciousness. Because of this some people have concussions and 

don’t realise it.  

Concussion & Loss of Consciousness 

 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 concussions result in a loss of consciousness.  

 And if you get a concussion without being knocked out, it doesn’t make the 

injury any less serious.  

Concussion in Sport & the GAA 

 Many people commonly associated this injury with American Football and 

rugby, but concussion is an injury that can across sports, including the Gaelic 

games, or even other activities like riding a bike 

 Let’s take a look at concussion in the GAA 

 Show video of Lee Keegan’s concussion against Mayo 

 Highlight some facts here including some of the ones 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% 

didn’t remember the remainder of the game 

o 44% admitted to having sustained a concussion 2-5 times 

How can an athlete get a concussion?  

 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 the following, 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 

 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.  

Signs & symptoms of concussion 

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

mental, emotional, and sleep disturbances 

How can I tell if I have a concussion? 

 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 a fog, more emotional and nervous than 

usual that you didn’t know were associated with this injury.  

 A lot of athletes don’t know that there are emotional symptoms (irritable, 

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

likely won’t see these symptoms right away but they can occur, especially 

after multiple concussions.  

 As I mentioned already, it can be really hard to tell when someone has a 

concussion because everything happens inside your head. Some your 

teammates, coaches, and or parents 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.  

 In order to be diagnosed with a concussion, you only have to have one of 

these symptoms. 

 Let’s take a closer look…. 

Signs and Symptoms of Concussion 

 No concussion is the same. 

 They differ from person to person. Symptoms vary from athlete to athlete and 

may not show up immediately. In fact, some symptoms of concussions do not 

occur until 72 hours after the injury  

 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.  

 Symptoms may interfere with school, social and family relationships, and 

participation in sports.  

Why should you report your symptoms? 

 Playing or practicing with a concussion is dangerous and can lead to a longer 

recovery, and symptoms that are more severe. 

 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) 

 Show this video of what some prominent GAA stars have to say about 

concussion.  

Speak up. 

 It is 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 long as you report 

them. As long as you rest and recover you’ll be all right.  

Concussion Recovery 

 After concussion, patients will often have mild symptoms, including 

headache, concentration, and memory problems, dizziness, and/or fatigue that 

usually resolve within 7 to 10 days or in a few weeks.  

 However, if the symptoms of concussion are not reported or an athlete isn’t 

removed from play, symptoms could last much longer, and ultimately have 

debilitating effects on an athlete’s overall health and well-being.  

 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 

 As mentioned before, the assessment of concussion primarily relies on the 

athlete reporting their symptoms to a parent/guardian, yourself the coach or a 

medical professional (doctor or physiotherapist) 

 A lot of the signs and symptoms we have discussed can’t be seen by others 

that’s why it is important for you to SPEAK UP and report these symptoms 

to a parent/guardian, coach or medical professional.  

 On-field and side-line evaluation of concussion 

o First thing: Identify or report the concussion, and be removed from 

play 

o If a medical professional or team doctor is at the game, then they can 

evaluate you on the side-line 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.  

 You can never be too cautious; it is better to ere on the side of caution 

 An athlete with a suspected concussion should never be allowed to return-to-

play on the same day as the injury 

 Doctor assessment of the injury in hospital or the clinic  

o If you are referred to a medical doctor, they will run further tests to 

test your memory, balance etc. Brain imaging doesn’t show 

concussion. 

Management of Concussion 

 The most important aspect of concussion recovery is both physical (no 

training, playing, exercise, weight lifting) and cognitive rest (no TV, internet, 

video games, excessive reading ;). Your brain needs time to rest.  
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 Physical rest includes no training, playing, exercising, or weightlifting 

 Cognitive rest which includes no TV, internet, video games, or excessive 

reading ;) 

 If you manage your concussion properly, it will reduce your risk of 

symptoms that last long-term 

 After your symptoms are completely gone, you should gradually return to 

school and social activities and then begin a gradual return-to-play protocol 

which I will outline.  

 As long as you rest and recover you’ll fully recover 

Return-to-play Guidelines 

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

 Return to play must follow a medically supervised, stepwise approach and a 

player MUST NEVER return to play while symptomatic. Luckily, the GAA 

has return-to-play guidelines set in place that you should follow if you were 

to sustain a concussion.  

 The most important aspect of concussion management is physical and 

cognitive rest until symptoms resolve and then a graded programme of 

exertion prior to medical clearance and RTP. 

 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 

 Graded RTP protocol 

o You should advance to the next step only if there are no symptoms. If 

you return when you’re still symptomatic you increasing your 

likelihood of a longer recovery, and symptoms returning or 

worsening.  

 Medical clearance is required prior to return to full contact sports  

GAA’s Return-to-play Protocol 

 No activity, light activity, sports specific exercise, no contact training 

drills, full contact practice, return to play 

Short-term Health Consequences 

 Second Impact Syndrome 

o 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.  

 Post-concussion syndrome 

o Prolonged symptoms that last weeks or months (headaches, dizziness, 

irritability, concentration problems) 

o Vary how long they persist 

 Game performance, which may let down the team  
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 Trouble concentrating 

 Forget things that they recently learned whether on the pitch or in school 

o 42% of those concussed in a GAA survey didn’t remember the 

remainder of the game. How can you help your team if you don’t 

know what is going on? 

Long-term Health Consequences 

 Post-concussion syndrome  

 Depression 

 Alzheimer’s 

 Mental health issues 

 Chronic traumatic encephalopathy (CTE)  

o 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 

o 90 out of 94 NFL players whose brains have been examined have 

been diagnosed with CTE 

 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 significant memory problems 

and higher rates of dementia than those in the general population.  

 Appropriate management, and honest self-reporting of concussion will 

dramatically reduce your chance of these long-term health consequences  

Action Plan 

 RECOGNISE the signs and symptoms 

 REMOVE the player if there is a suspected concussion and refer to a doctor 

 REITERATE key message 

o Take time to recover 

o Follow a medically supervised gradual return-to-play protocol 

(outlined by GAA) 

o Seek medical clearance before returning-to-play 

Clicker Activity: Attitudes towards concussion reporting and return-to-play 

Directions  

 Open up the additional PowerPoint 

 Make sure the clickers are all connected and the source  

 Turn on your clicker 

 Your clicker should say ‘Ready’ when you turn it 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. 
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 Once a majority of the team answers we will view your answers.  

 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  

 A concussion is a brain injury. True or False? 

 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 disagree=1, disagree=2, somewhat disagree=3 neither disagree or agree=3, 

somewhat agree=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 persisting 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 semi-final playoff game.  

Question 4: Most athletes would feel that Athlete O should have returned to play 

during the semi-final playoff game.  

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.  

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 would feel that Coach A made the right decision to keep 

Player R out of the game.  

SCENARIO 3: Athlete R experiences a concussion. Athlete R’s team has a 

physiotherapist on staff.  

Question 7: My teammates would feel that the physiotherapist, rather than Athlete R, 

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 concussion 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 should tell his 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 didn’t report it to a coach until after the training/game? Or never 

reported it? (Yes or no question) 

 This part is going to be dependent on the time it takes to go through 

everything else.  

 Lead into a brief discussion here, in small groups, about the barriers of 

reporting concussion and what athletes can do themselves and as a team to 

make sure concussions are being reported, and to create an environment that 

is supportive of concussion reporting.  

 Feedback what they talked about in their small groups to the entire team.  

Review of Concussion Knowledge 

 Now we are just going to review some of the topics we covered today with 

some True and False questions. I am going to have you respond again with 

the clickers provided. Again, this isn’t a test. I just want to see what you have 

learned about concussion tonight 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 can’t see a concussion and some athletes may not experience and/or 

report symptoms until hours or days after the injury. TRUE 

3. People who have had one concussion are more likely to have another 

concussion. TRUE 

4. Nausea, headaches, sensitivity to light or noise, and difficulty concentrating 

are some of the symptoms of a concussion. TRUE 

5. 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. FALSE 
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6. After 10 days, symptoms of a concussion are usually completely gone. 

TRUE 

7. Concussions can sometimes lead to emotional disruptions (e.g. depression, 

anxiety, irritability). TRUE 

Final Message 

 A concussion is a brain injury. 

 All concussions are serious and should be reported. 

 Most concussions occur without loss of consciousness. 

 Symptoms of concussion may not show up immediately. 

 Recognition and proper response to concussions when they first occur 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 symptoms 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.” 

Question & Answer: 5 minutes  

 Does anyone have any final questions about concussion or anything we 

discussed today? 

Additional Resources 

 Briefly highlight where they can get more information on sports-related 

concussion, including the CDC website and Concussion Legacy Foundation. 

 If anyone ever has any questions or would like more resources where they 

can obtain more information about concussion, please contact me at 

l.sullivan2@nuigalway.ie  

Questionnaire: 10-15 minutes 

 Please take the time to fill out the questionnaire to the best of your ability. 

 Again, please don’t write your name anywhere on the survey as the 

information is confidential and anonymous. Just answer the questions to the 

best of your ability.  

 It should take approximately 10-15 minutes to complete. 

 If you have any questions, please let me know. Thank you.  

Programme Evaluation (5 minutes) 

 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 programme (e.g. what your liked and didn’t 

like about the programme).  

Conclusion  

 That completes our workshop so we’d like to say a big THANK YOU to all 

you for helping us in our research; you’ve been a great help 

 Are there any additional questions before we finish up the workshop? 

mailto:l.sullivan2@nuigalway.ie


APPENDICES 

180 
 

 My contact information is there if you never need anything. Thanks again, 

and I’ll be back in 3-months to work with you guys again to have you fill out 

another survey. In the meantime, if you or a teammate suffer any symptoms 

of concussion report it. It’s better to miss a game than the whole season.  

 THANK YOU.  
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Appendix C 

The Concussion Education Programme 
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Appendix D 

Athlete- Sample Baseline Questionnaire (T1)
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Appendix E 

Athlete- Sample Impact Evaluation Questionnaire (T2)
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Appendix F 

Athlete- Evaluative Questionnaire 
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Appendix G 

Athlete- Sample Questionnaire 3-month Follow-up (T3) 
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Appendix H 

Information Sheet: Needs Assessment among Coaches 

 

 

Concussion Education Needs Assessment  

Information for Coaches 

 

Introduction:  You are invited to participate in a research project being conducted 

by Lindsay Sullivan, a PhD student in the Department of Health Promotion at the 

National University of Ireland, Galway. This research project is funded by the Irish 

Research Council and has been reviewed and approved by the NUI Galway Research 

Ethics Committee (email: eithne.oconnell@nuigalway.ie; telephone: 353 91 

495312).   

Purpose: The purpose of this study is to collect information about coaches’ 

concussion training to date, preferred ways of receiving information about 

concussion and personal experience with concussion. Your thoughts and opinions 

will help us develop a concussion education programme for youth athletes and 

coaches. 

Procedures: You are free to decide if you want to be a part of this study or not to be 

a part of this study. It is your decision. Your decision whether or not to participate 

will not affect the services normally provided to you by your club. Your participation 

in this study will not lead to the loss of any benefits to which you are otherwise 

entitled. If you agree to participate, you are free to end participation at any time. 

Participation in this study is voluntary and all data collected will be anonymous. This 

means we will not share information with anyone else.  We won’t write your name 

on any forms.  We will use a research code number instead.  This way, no one will 

be able to find out the information about you. If you provide your consent to 

participate in this study, you will be asked to complete a questionnaire that asks 

questions about your concussion training to date, preferred ways of receiving 

information about concussion and personal experience with concussion. This 

questionnaire will take approximately 15 minutes to complete.  

Right to Refuse or Withdraw: You can also refuse to answer any questions and 

may withdraw from the study at any time without repercussions.  

Benefits: Evidence suggests that education about sport-related concussion is integral 

to helping improve awareness, recognition and improving the care of athletes with 

concussions. This study sets out to gain insight into what coaches want from a 

concussion education programme in order to design and implement a programme to 
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educate athletes and coaches on how to recognize and appropriately respond to 

concussion and to promote a more safety-conscious sports culture in Ireland. 

Although sports-related concussion may never be totally eliminated from sport, an 

increased appreciation and knowledge of concussions among student-athletes and 

coaches may provide a significant public health benefit to athletes in Ireland. 

What happens at the end of the study: At the end of the study, the information or 

data will be analysed and used to develop a concussion education programme. A 

dissertation will also be written. No individual or club will be identified in the 

dissertation. The thesis will be available at James Hardiman Library, National 

University of Ireland Galway.  

Who to contact with questions: If you have any complaints in relation to the 

research process or if you would like to be provided with further information on head 

trauma and sports-related concussion you may refer these to the primary researcher:  

Lindsay Sullivan, PhD Student, Department of Health Promotion  

National University of Ireland, Galway 

Tel: (085) 814 7150 

Email: l.sullivan2@nuigalway.ie 

 

If you have any concerns about this study and wish to contact someone 

independent and in confidence, you may contact Dr. Michal Molcho, PhD 

Supervisor, Discipline of Health Promotion, National University of Ireland, 

Galway by email at Michal.molcho@nuigalway.ie. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:k.dowling3@nuigalway.ie
mailto:Michal.molcho@nuigalway.ie


APPENDICES 

260 
 

Appendix I 

Recruitment Letter- School Principals 

Dear Principal:  
 

I am writing to invite your school’s Gaelic Games teams and coaches to participate in a PhD 

research study entitled ‘An Evaluation of Lasting Impact: a Concussion Education Programme 

for Youth Gaelic Games Athletes and Coaches.’ This study is being conducted by Lindsay 

Sullivan a PhD student in the Discipline of Health Promotion at NUI Galway. This research is 

funded by the Irish Research Council and is fully supported by the Gaelic Athletic Association, 

Ladies Gaelic Football Association and the Camogie Association. 
 

What is the purpose of this study? 

This study will assess knowledge about and attitudes towards sports-related concussion among 

Gaelic Games coaches and athletes aged 13 to 18 years old. This study will also implement and 

evaluate the effectiveness of a concussion education programme and will document changes in 

concussion knowledge, attitudes, reporting intention, and behaviours over the academic year. 

This study aims to feed into concussion education programmes in the future. 
 

What will participation in this study involve? 

Post-primary school GAA teams will be invited to participate in this study. If you agree for your 

school team(s) to participate, your school will be randomly assigned to either the intervention or 

control group and the following procedures will take place.  
 

Intervention group:  

Before the intervention is implemented, athletes and coaches will be asked to complete a baseline 

questionnaire (which will take approximately 15 to 20 minutes to complete). Athletes and 

coaches will then be asked to attend a once-off, hour-long concussion education programme 

where they will learn about the identification, assessment, and management of sports-related 

concussion. Following this education programme, each participant will be asked to complete a 

questionnaire on concussion.  A follow-up at 3-months and 6-months will require athletes and 

coaches to complete another questionnaire on concussion.   
 

Control group: 

If assigned to the control group, athletes and coaches will be asked to complete a questionnaire 

on concussion at three different time points (baseline, 3-month and 6-month follow-up).  On 

completion of this study, participants will be given the opportunity to avail of the intervention. 
 

Does my school have to take part? 

Participation in this research project is voluntary however your school’s participation will help 

inform concussion education initiatives in the future. Please take your time to consider whether 

you want your club to take part in this project.  I have also attached an information sheet, along 

with this invitation, which provides more detailed information about this study.  
 

We hope that you will be happy for your school’s GAA team(s) to participate in this project. If 

you would be interested in participating in this research project, please contact me by phone 

(085) 814 7150 or by email (l.sullivan2@nuigalway.ie). If you have any queries or would like 

additional information about this project, please do not hesitate to contact me. Thank you for 

your time and consideration.   
 

Sincerely,  

Lindsay Sullivan 

PhD Student, Discipline of Health Promotion 

NUI Galway 
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Appendix J 

Information Sheets- Concussion Education Programme 

Schools 

 

 
 

An Evaluation of Lasting Impact: a Concussion Education Programme for 
Youth Gaelic Games Athletes and Coaches 

Introduction:  
Your school’s GAA teams are invited to participate in a research study being conducted 
by Lindsay Sullivan, a PhD student in the Discipline of Health Promotion at NUI Galway. 
This research is funded by the Irish Research Council and has been reviewed and 
approved by the NUI Galway Research Ethics Committee (email: 
eithne.oconnell@nuigalway.ie; telephone: 353 91 495312).  This study is also proudly 
supported by the Gaelic Athletic Association, the Camogie Association, and the Ladies 
Gaelic Football Association.  
 
Purpose of the Study:  
The purpose of this study is to assess self-reported knowledge about and attitudes 
towards sports-related concussion among post-primary school-aged athletes.  This 
study also seeks to implement a concussion education programme and evaluate its 
impact on athletes’ knowledge, attitudes, and concussion reporting behaviours over the 
course of three months. 
 
What will the study involve? 
Post-primary schools will be invited to participate in this study. The schools that agree to 
participate in this study will be randomly assigned to the intervention or control group by 
school. Following this, parental consent will be sought from all parents/guardians. 
Players’ assent and coaches’ consent to participate in this study will also be obtained. 
Participation in this study is voluntary and all data collected will be anonymous. Once 
consent is obtained student-athletes will be asked to complete the following procedures 
based on whether their school was assigned to the intervention or control group. 
 
Intervention group:    

 Before the intervention is implemented, participants will be asked to complete a 
questionnaire that asks general questions about sports-related concussion (i.e. 
the signs and symptoms of concussion). This will take approximately 15 minutes 
to complete.  

 Participants will then be asked to attend a once-off, hour-long concussion 
education programme. This education programme includes video, discussion 
and interactive demonstrations and games, and answers the questions: 

o What is a concussion? 
o Why should you care about concussions? 
o What can you do about concussions? 

 Each participant will then be asked to complete another questionnaire that will 
take roughly 10 minutes to complete. 

 Follow-up at 3-months will require all athletes to complete another short 
questionnaire. 
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 Finally, a sample of participants will be asked to participate in a process 
evaluation consisting of focus groups and an interview to assess subjective 
experiences of the intervention. 

 
Control group: 

 All participants will be asked to complete a questionnaire at baseline that asks 
questions about the signs and symptoms of concussion and attitudes towards 
this injury. This will take approximately 15 minutes to complete.  

 3-months after their initial participation in this study, participants will be 
contacted and asked to complete another short questionnaire about sports-
related concussion.  

 On the completion of this study, teams who were assigned to the control group 
will have the opportunity to avail of this intervention. 
 

Do you have to take part? 
Your school’s GAA teams participation in this study is completely voluntary. Participants 
can refuse to answer any questions and may withdraw from the study at any time 
without repercussions. If your school decides to take part in this study your school is still 
free to withdraw at anytime and without giving a reason. 
 
What are the benefits of participating in this study? 
Evidence suggests that education about sport-related concussion is integral to helping 
improve awareness, recognition and improving the care of athletes with concussions. 
This study sets out to implement a concussion education programme to educate 
athletes and coaches on how to recognize the signs and symptoms of concussion and 
how to appropriately respond to concussion and to promote a more safety-conscious 
sports culture in Ireland. Although sports-related concussion may never be totally 
eliminated from sport, an increased appreciation and knowledge of concussions among 
student-athletes and coaches may provide a significant public health benefit to athletes 
in Ireland. 
 
What happens at the end of the study? 
At the end of the study, the information or data will be analysed and a dissertation will 
be written. No individual or school will be identified in the dissertation. The thesis will be 
available at James Hardiman Library, NUI Galway.  
 
Who to contact with questions? 
If you have any complaints in relation to the research process or if you would like to be 
provided with further information on head trauma and sports-related concussion you 
may refer these to the primary researcher:  
 
Lindsay Sullivan 
PhD student in the Discipline of Health Promotion, NUI Galway 
Tel: (085) 814 7150 
Email: l.sullivan2@nuigalway.ie 
 
 
If you have any concerns about this study and wish to contact someone 
independent and in confidence, you may contact Dr. Michal Molcho, PhD 
Supervisor, Discipline of Health Promotion, NUI Galway by email: 
Michal.molcho@nuigalway.ie. 
 

THANK YOU. 
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Parents 

 

 

 

An Evaluation of Lasting Impact: A Concussion Education Programme for Youth 
Gaelic Games Athletes and Coaches 
 

Information for Parents 

 
Dear Parent or Guardian:  
 
Your child is invited to participate in a research study being conducted by Lindsay 
Sullivan, a PhD student in the Discipline of Health Promotion at NUI Galway. This 
research is funded by the Irish Research Council and has been reviewed and approved 
by the NUI Galway Research Ethics Committee (email: eithne.oconnell@nuigalway.ie; 
telephone: 353 91 495312).  This study is also proudly supported by the Gaelic Athletic 
Association, the Ladies Gaelic Football Association, and the Camogie Association.  
 
Purpose of the Study:  
The purpose of this study is to assess self-reported knowledge about and attitudes 
towards sports-related concussion among Gaelic Games coaches and post-primary 
school GAA teams.  This study also seeks to implement a concussion education 
programme and evaluate its impact on athletes’ and coaches’ knowledge, attitudes, and 
concussion reporting behaviours over the course of one year. 
 
What will the study involve? 
All post-primary school GAA teams will be invited to participate in this study. The 
schools that agree to participate in this study will be randomly assigned to the 
intervention or control group by school. Following this, parental consent will be sought 
from all parents/guardians. Players’ assent and coaches’ consent to participate in this 
study will also be obtained. In order for your child to participate in this study, your 
permission and your child’s permission are required. Participation in this study is 
voluntary and all data collected will be anonymous. Once consent is obtained both 
players and coaches will be asked to complete the following procedures based on 
whether their school was assigned to the intervention or control group. 
 
Intervention group:    

 Before the intervention is implemented, your child will be asked to complete a 
questionnaire that asks general questions about sports-related concussion (i.e. 
the signs and symptoms of concussion). This will take approximately 15 minutes 
to complete.  

 Your child will then be asked to attend an hour-long concussion education 
programme. This education programme includes video, discussion and 
interactive demonstrations and games, and answers the questions: 

o What is a concussion? 
o Why should you care about concussions? 
o What can you do about concussions? 

 Your child will then be asked to complete another questionnaire that will take 
roughly 15 minutes to complete. 

 Follow-up at 3-months and 6-months will require your child to complete another 
short questionnaire. 
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 Finally, a sample of participants will be asked to participate in a process 
evaluation consisting of focus groups and an interview to assess what they liked 
and didn’t like about the intervention. 
 

Control group: 

 All participants will be asked to complete a questionnaire at baseline that asks 
questions about the signs and symptoms of concussion and attitudes towards 
this injury. This will take approximately 15 minutes to complete.  

 3-months and 6-months after their initial participation in this study, participants 
will be contacted and asked to complete another short questionnaire about 
sports-related concussion.  

 On the completion of this study, teams who were assigned to the control group 
will have the opportunity to avail of this intervention. 
 

Does your child have to take part? 
Following your consent, participation in this study is completely voluntary. Your child will 
also be asked to provide assent to participate and may refuse to participate even if you 
consent. They can refuse to answer any questions and may withdraw from the study at 
any time without repercussions and without giving a reason.  
 
What are the benefits of participating in this study? 
Evidence suggests that education about sport-related concussion is integral to helping 
improve awareness, recognition and improving the care of athletes with concussions. 
This study sets out to implement a concussion education programme to educate 
athletes and coaches on how to recognize the signs and symptoms of concussion and 
how to appropriately respond to concussion and to promote a more safety-conscious 
sports culture in Ireland. Although sports-related concussion may never be totally 
eliminated from sport, an increased appreciation and knowledge of concussions among 
student-athletes and coaches may provide a significant public health benefit to athletes 
in Ireland. 
 
What happens at the end of the study? 
At the end of the study, the information or data will be analysed and a dissertation will 
be written. No individual or club will be identified in the dissertation. The thesis will be 
available at James Hardiman Library, NUI Galway.  
 
Who to contact with questions? 
If you have any complaints in relation to the research process or if you would like to be 
provided with further information on head trauma and sports-related concussion you 
may refer these to the primary researcher:  
 
Lindsay Sullivan 
PhD student in the Discipline of Health Promotion, NUI Galway 
Tel: (085) 814 7150 
Email: l.sullivan2@nuigalway.ie 
 
If you have any concerns about this study and wish to contact someone 
independent and in confidence, you may contact Dr. Michal Molcho, PhD 
Supervisor, NUI Galway by email: Michal.molcho@nuigalway.ie. 
 

THANK YOU. 
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Athletes 

 

 

An Evaluation of Lasting Impact: A Concussion Education Programme for Youth 

Gaelic Games Athletes and Coaches 

Information for Players 

Introduction:  

You are invited to participate in a research study being conducted by Lindsay Sullivan, a 

PhD student in the Discipline of Health Promotion at NUI Galway. This research is funded 

by the Irish Research Council and has been reviewed and approved by the NUI Galway 

Research Ethics Committee (email: eithne.oconnell@nuigalway.ie; telephone: 353 91 

495312).  This study is also proudly supported by the Gaelic Athletic Association, the 

Ladies Gaelic Football Association, and the Camogie Association.  

 

Purpose of the Study:  

The purpose of this study is to assess self-reported knowledge about and attitudes towards 

sports-related concussion among Gaelic Games coaches and post-primary school GAA 

teams.  This study also seeks to implement a concussion education programme and evaluate 

its impact on athletes’ and coaches’ knowledge, attitudes, and concussion reporting 

behaviours over the course of one year. 

 

What will the study involve? 

All post-primary school GAA teams in County Galway will be invited to participate in this 

study. The schools that agree to participate in this study will be randomly assigned to the 

intervention or control group by school. Following this, parental consent will be sought from 

all parents/guardians. Players’ assent and coaches’ consent to participate in this study will 

also be obtained. Participation in this study is voluntary and all data collected will be 

anonymous. Once consent is obtained both players and coaches will be asked to complete 

the following procedures based on whether their school was assigned to the intervention or 

control group. 

 

Intervention group:    

 Before the intervention is implemented, you will be asked to complete a 

questionnaire that asks general questions about sports-related concussion (i.e. the 

signs and symptoms of concussion). This will take approximately 15 minutes to 

complete.  

 You will then be asked to attend an hour-long concussion education programme. 

This education programme includes video, discussion and interactive 

demonstrations and games, and answers the questions: 

o What is a concussion? 

o Why should you care about concussions? 

o What can you do about concussions? 

 You will then be asked to complete another questionnaire that will take roughly 15 

minutes to complete. 

 Follow-up at 3-months and 6-months will require you to complete another short 

questionnaire. 

 Finally, a sample of participants will be asked to participate in a process evaluation 

consisting of focus groups and an interview to assess what they liked and didn’t like 

about the intervention. 
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Control group: 

 All participants will be asked to complete a questionnaire at baseline that asks 

questions about the signs and symptoms of concussion and attitudes towards this 

injury. This will take approximately 15 minutes to complete.  

 3-months and 6-months after their initial participation in this study, participants will 

be contacted and asked to complete another short questionnaire about sports-related 

concussion.  

 On the completion of this study, teams who were assigned to the control group will 

have the opportunity to avail of this intervention. 

 

Do you have to take part? 

Your participation in this study is completely voluntary. You can refuse to answer any 

questions and may withdraw from the study at any time without repercussions. If you decide 

to take part in this study you are still free to withdraw at anytime and without giving a 

reason. 

 

What are the benefits of participating in this study? 

Evidence suggests that education about sport-related concussion is integral to helping 

improve awareness, recognition and improving the care of athletes with concussions. This 

study sets out to implement a concussion education programme to educate athletes and 

coaches on how to recognize the signs and symptoms of concussion and how to 

appropriately respond to concussion and to promote a more safety-conscious sports culture 

in Ireland. Although sports-related concussion may never be totally eliminated from sport, 

an increased appreciation and knowledge of concussions among student-athletes and 

coaches may provide a significant public health benefit to athletes in Ireland. 

 

What happens at the end of the study? 

At the end of the study, the information or data will be analysed and a dissertation will be 

written. No individual or club will be identified in the dissertation. The thesis will be 

available at James Hardiman Library, NUI Galway.  

 

Who to contact with questions? 

If you have any complaints in relation to the research process or if you would like to be 

provided with further information on head trauma and sports-related concussion you may 

refer these to the primary researcher:  

 

Lindsay Sullivan 

PhD student in the Discipline of Health Promotion, NUI Galway 

Tel: (085) 814 7150 

Email: l.sullivan2@nuigalway.ie 

 

If you have any concerns about this study and wish to contact someone independent 

and in confidence, you may contact Dr. Michal Molcho, PhD Supervisor, Children’s 

Studies, NUI Galway by email: Michal.molcho@nuigalway.ie. 

 

THANK YOU. 
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Appendix K 

Questionnaire- Needs Assessment among Coaches 

 sss
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Appendix L 

Regression Diagnostics 
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Appendix M 

Parental Consent Form 

 

  

PARENTAL CONSENT FORM 

Title of Study: An Evaluation of Lasting Impact: A Concussion Education 

Programme for Youth Gaelic Games Coaches and Athletes 

 

Name of Researcher: Lindsay Sullivan 

 

I confirm that I have read the information sheet provided for this study. I am 

checking the box below to show whether or not I agree to let my child participate in 

this study. I am satisfied that I understand the information provided and have had 

enough time to consider the information. I know that my child’s participation is 

voluntary and I am free to withdraw them from this study at any time, without giving 

any reason and without repercussions. I understand that my child’s answers will be 

kept completely confidential. I also understand that if I have questions about the 

project I can contact Lindsay Sullivan by phone at (085) 814 7150 or by email at 

l.sullivan2@nuigalway.ie.  

 

Please check the box below to indicate your decision about allowing your child to 

participate in this study and please sign this form at the bottom of the page. 

 

 

 I agree for my child to participate  

 I do not agree for my child to participate   

 
 

 

Child’s Name 

 

 

 

Parent’s or Guardian’s Name (please print) 

 

 

 

Parent’s or Guardian’s Signature     Date   
 

 

School 
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Appendix N 

Player Assent Form 

 

   

PLAYER ASSENT FORM 

Title of Study: An Evaluation of Lasting Impact: A Concussion Education Programme for 

Youth Gaelic Games Coaches and Athletes 

Name of Researcher: Lindsay Sullivan 

I confirm that I have read the information sheet provided for this study. I am checking the 

box below to show whether or not I agree to volunteer to take part in this study. I am 

satisfied that I understand the information provided and have had enough time to consider 

the information. I know that my participation is voluntary and I can withdraw from this 

study at any time, without giving any reason and without repercussions. I understand that my 

answers will be kept completely confidential. I also understand that if I have questions about 

the project I can contact Lindsay Sullivan at (085) 814 7150 or by email 

l.sullivan2@nuigalway.ie. I understand that my parent has a copy of the same information. 

Please check the box below to indicate your decision to participate in this study and please 

sign this form at the bottom of the page. 

 I agree to participate  

 I do not agree to participate   

 

 

________________________________________________________________________ 

Participant Signature                 Date 

 

________________________________________________________________________ 

Name (Please Print) 

 

________________________________________________________________________ 

School 
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Appendix O 

What Do Coaches Want to Know about Sport-related Concussion? A needs 

Assessment Study 
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Appendix P 

Gender Differences in Concussion-related Knowledge, Attitudes, and 

Reporting-Behaviours among High School Student-Athletes 

Accepted by the International Journal of Adolescent Medicine and Health on May 27, 2018 

 

Abstract 

Background/Aim: Sport-related concussion is associated with various short- and 

long-term health consequences, especially among adolescent athletes. Yet, many 

concussions go unreported and/or unrecognised. The purpose of this study was to 

assess high school athletes’ concussion-related knowledge, attitudes, intentions, and 

reporting behaviours, and to explore whether gender differences are evident.  

Methods: A total of 435 high school athletes (52.2% female; mean age, 14.55 ± 1.67 

years) participated in the survey. Questions assessed athletes’ knowledge, attitudes, 

reporting intention, and reporting behaviours, in respect to sports-related concussion. 

Comparisons between male and female athletes were explored using Mann-Whitney 

tests and chi-square tests as appropriate.  

Results: We found that 60% of the participants stated that they have played in 

practice or during a game (this season) with concussion symptoms. Males expressed 

more negative outcomes of concussion reporting and lower concussion reporting 

intention, compared to females. We found no significant gender differences in 

concussion-reporting behaviours. Conclusion: Our findings suggest that knowledge, 

favourable attitudes towards reporting, and reporting intention alone are not enough 

to create an environment that encourages the disclosure of concussion symptoms. 

Health promotion communication campaigns, coupled with concussion education 

and awareness programs, should be utilised to further highlight the importance of 

timely concussion management, and to create a culture in which the reporting of 

concussion is considered normative.  

Keywords: concussion; adolescence; gender; sports; Ireland 
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Sport-related concussion (SRC) has been recognised as a public health 

concern (1), affecting an estimated 1.1 to 1.9 million US children aged ≤18 years, 

each year (2). Concussion is defined as a traumatic brain injury induced by 

biomechanical forces (3). SRC may manifest a range of clinical signs and symptoms, 

including somatic, cognitive, and/or emotional symptoms, physical signs, balance 

impairment, behavioural changes, cognitive impairment, and/or sleep/wake 

disturbance (3). Extensive research has demonstrated a number of negative outcomes 

associated with SRC, including various acute (i.e. cognitive and somatic 

symptomatology) (4), cumulative (i.e. higher risk of future concussions, second 

impact syndrome) (4-5), and delayed effects (e.g. Alzheimer’s disease, Chronic 

Traumatic Encephalopathy) (4, 6-8).  

Despite the growing body of evidence indicating the potential adverse effects 

of SRC, fewer than half of SRC incidents are reported by high school athletes (9-12). 

Common reasons for the nondisclosure of concussion symptoms among high school 

athletes include unsafe/unfavourable attitudes towards concussion and SRC-

reporting (i.e. not thinking the injury is serious enough to warrant medical attention) 

(10,13) and a lack of knowledge regarding the signs and symptoms of concussion 

and the potential associated sequalae (10,13-16). However, some gender variations 

were noted (17-21). Female high school athletes have greater SRC-related 

knowledge compared to male high school athletes (17, 19-20), and they are also 

more likely to disclose symptoms to medical personnel (18-19, 21). The evidence on 

SRC knowledge, attitudes, and reporting behaviours outside of the USA, and 

especially regarding gender differences, is limited; thus, further investigations in 

other sporting populations are needed.  

In Ireland, Gaelic football and hurling (the name camogie is used when there 

are only female athletes) form the national sports. Both Gaelic football and hurling 

are amateur sports, governed by the Gaelic Athletic Association (GAA). These 

sports are played by more than 100,000 athletes, in 2,500 sports clubs throughout the 

isle of Ireland, but are also played globally, with increasing participation in recent 

years (22). Gaelic football and hurling/camogie are characterised by high-velocity, 

multi-directional, and high physical contact elements, leaving GAA athletes at 

considerable risk for injury (22-24), including SRC (25). Evidence suggests that 

adolescent and young adult GAA athletes lack a complete understanding of SRC 

(25). Additionally, previous research amongst this population found that 
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approximately 25% of GAA athletes reported having played in practice or during a 

game with symptoms of a suspected SRC, with male athletes being significantly 

more likely than female athletes to report having played while symptomatic from 

SRC (Sullivan et al, 2016). These findings suggest that like other sports (10, 13, 15, 

26), the underreporting of SRC among GAA athletes is a common practice that may 

be patterned by gender; thus, it is important to explore concussion-reporting relevant 

cognitions among this population of athletes.  

The aim of the present study therefore was to assess high school GAA 

athletes’ knowledge, attitudes, reporting intention, and disclosure behaviours, with 

respect to SRC. In addition, we examined whether there are differences in these 

cognitions according to gender. Based on previous literature, we hypothesized that 

compared to males, females would possess: (i) greater SRC-related knowledge, (ii) 

more favourable attitudes towards the disclosure of SRC and SRC symptoms, (iii) 

greater symptom reporting intention, and would be (iv) more likely to disclose SRC 

and symptoms of SRC to an authoritative figure.  

Methods 

Sample and procedure 

A total of five high schools from one county in the West of Ireland 

participated in this study. Athletes in each school were provided with information 

about the study. Athletes were considered eligible if they played Gaelic football 

and/or hurling/camogie for their school team during the 2016-2017 academic year. 

Information about the study was also provided to the parent of each participant. Prior 

to participation in the study, consent was obtained from a parent of each participant, 

and each athlete assented to participation. The survey was confidential and 

anonymous. Data were collected in-person at a team meeting from October 2016 to 

March 2017. Ethical approval was obtained from our Institution’s Research Ethics 

Committee.  

Measures 

The survey was based on previous studies conducted by Rosenbaum and 

Arnett (27) and Kroshus and colleagues (28). In addition to assessing participant’s 

basic characteristics and their GAA background, the survey sought information on 

participant’s: (i) knowledge, (ii) attitudes towards the perceived positive and 

negative outcomes of symptom reporting, (iii) reporting intention, and (iv) disclosure 

behaviours, in respect to SRC (supplementary appendix online). Concussion was not 
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defined for participants, as one of the aims of the study was to investigate athletes’ 

knowledge about and awareness of SRC.  

Concussion knowledge. Concussion knowledge was assessed with a series of 13 

true-false questions concerning symptom recognition, complications related to 

multiple concussions, and general knowledge of concussion (27). Correct responses 

were summed to create a total knowledge score for each athlete (Cronbach’s 

Alpha=0.34), with higher scores reflecting greater concussion-related knowledge 

(range= 0 to 13). 

Attitudes towards the Perceived Outcomes of Concussion Reporting. Attitudes 

towards the perceived outcomes of concussion reporting were measured with eight 

Likert-scale questions (range=1-7; Cronbach’s Alpha=0.66). Items were drawn from 

Rosenbaum and Arnett’s Concussion Attitude Index (2010) and the adapted version 

of this index utilized by Kroshus and colleagues (28). Total attitude score was 

calculated by summing responses to eight 7-point Likert scale questions (possible 

range=8-56, with higher scores representing the belief that there are more negative 

consequences of reporting a SRC.  

Concussion reporting intention. Concussion Reporting Intention was measured using 

Kroshus and colleague’s (28) eight-item Intention to Report Concussion Symptoms 

scale. Participants were provided with a list of eight common symptoms of 

concussion (15) and asked whether they intended to immediately report the presence 

of each symptom to their coach or athletic trainer if the symptom were experienced 

after an impact. The term impact was formally defined for participants, as ‘getting a 

bump, knock or hit to your head or body or colliding with another player.’ Total 

Concussion Reporting Intention score was calculated by summing the responses to 

the eight Likert-scale (range 1-7; Cronbach’s Alpha=0.91) reporting intention 

questions (possible range=8-56). A higher score represented a greater intention to 

report symptoms.  

Concussion symptoms and reporting behaviour. Participants reported (yes/no) 

whether they had experienced any sensory, somatic and/or cognitive symptoms of 

concussion (15), after sustaining an impact, this season (28). Subsequently, reporting 

behaviour was assessed with a single dichotomized item (‘Experienced any of these 

symptoms after an impact but did not immediately tell a coach or medical 

professional (e.g. kept playing in training or a match)’). The item was scored 0 or 1, 

with 1 indicating that concussion was not reported.  
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Data analysis 

Data analyses were conducted using SPSS version 22.0 statistical package 

(IBM Corp., Armonk, NY, USA) and included descriptive and inferential statistics, 

with item-level information also reported for knowledge about concussion, attitudes 

towards the perceived outcomes of concussion reporting, reporting intention, and 

reporting behaviour scales. Frequencies were computed for all demographic 

variables.  Prior to analyses, all continuous variables were tested for normal 

distribution using the Shapiro-Wilk test. Accounting for the non-parametric nature of 

the data, comparisons between male and female athletes on individual survey items 

were computed using Mann-Whitney 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 and the sample size varied by 

question. An α level of p < 0.05 was adopted a priori as the threshold for 

significance in all analyses.  

Results 

Sample Characteristics 

A total of 435 high school athletes completed the survey, with 208 males 

(47.8%) and 227 females (52.2%) in the sample. Athletes ranged in age from 12 to 

18 years old (Mage=14.55 ± 1.67), and about half of the participants indicated that 

hurling/camogie was their 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 parents (N=106, 24.4%), followed 

by information obtained from coaches (N=76, 17.5%), and from medical 

professionals (N=61, 14.0%). Approximately one-in-ten participants (N=50) 

reported a history of at least one medically diagnosed concussion, in their lifetime 

(males: N=33, 15.9%; females: N=14, 6.2%). Table 1 provides a further breakdown 

of the demographic characteristics of participants.  

Concussion knowledge 

Athlete knowledge descriptive statistics. Athletes’ concussion knowledge scores 

ranged from 1 to 13 (mean=8.29 ± 2.07). Higher scores indicated greater knowledge 

about concussion. Overall, participants demonstrated adequate knowledge about the 

signs and symptoms, recovery process, and the potential short-term health 

consequences. However, approximately one-third of participants incorrectly believed 

that ‘it is easy to tell if a person has a concussion by the way the person looks or act.’ 
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We found that two-thirds of participants incorrectly believed that brain imaging 

typically shows visible damage to the brain, after a concussion occurs. Additionally, 

41.1% of participants incorrectly indicated that ‘a concussion can only occur if there 

is a direct hit to the head.’ Results of additional items assessing athletes’ concussion 

knowledge are presented in Table 2.   

Gender differences in concussion knowledge. Results revealed no significant gender 

difference in concussion knowledge scores. However, chi-square analyses revealed 

significant gender differences in individual concussion knowledge items. Females 

were significantly less likely than males to correctly indicate that ‘people who have 

had one concussion are more likely to have another concussion,’ (p<0.001). Females 

were also significantly less likely than males to recognize that a concussion may 

cause an athlete to feel sad or depressed (p=0.009). Additionally, females were 

significantly less likely than males to indicate that concussions may pose a risk to an 

athlete’s long-term health and well-being (p=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). 

Perceived outcomes of reporting concussion 

Athlete attitudes towards reporting a concussion. Attitudes towards SRC and SRC-

reporting 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, athletes generally had safe/favourable attitudes towards SRC, and the 

perceived outcomes of reporting (see Table 3). The most negatively perceived 

outcome of reporting was ‘I will not be allowed to start playing or practicing when I 

think I’m ready’, followed by ‘I will be held out of upcoming games even if it not a 

concussion.’ Athletes rated ‘I’ll be back at full strength sooner than if I waited to 

report’ and ‘I will be better off in the long run’ as the most favourable/beneficial 

outcomes of symptom disclosure.  

Gender differences in athletes’ attitudes towards concussion. We found significant 

differences in athletes’ attitudes towards SRC and symptom reporting by gender 

such that females perceived significantly less negative consequences of symptom 

reporting than males (see Table 3). Females were significantly less likely than males 

to believe reporting SRC would hurt their team’s performance (p<0.001). Results 
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also revealed that females were significantly less likely than males to believe that 

their teammates would think less of them if they reported symptoms of a suspected 

SRC (p<0.001). In addition, females were more likely than males to believe that 

their teammates would think they made the right decision, if they disclosed their 

symptoms, to a supervising adult (p<0.001). Finally, compared to males, females 

were more likely to believe that they would be better off in the long run if they 

reported SRC (p=0.010), and that they would be back at full strength sooner than if 

they failed to report SRC signs and symptoms (p<0.001).  

Reporting intention 

Athlete reporting intention. The scores on the Intention to Report Concussion 

Symptoms scale ranged from 8 to 56 (M=40.00, SD=11.39). Higher scores indicated 

a higher concussion reporting intention. Participants reported that, after an impact, 

they would be most likely to report ‘vomiting or feeling nauseous’, followed by 

‘experiencing dizziness or balance problems’, and ‘having a hard time remembering 

things’. The symptoms athletes indicated that they would least likely disclose, to an 

appropriate adult, were having a ‘headache’ and ‘feeling sleepy or in a daze’. Results 

of items assessing athletes’ concussion reporting intention are presented in Table 4.   

Gender differences in athletes’ concussion reporting intention. Results of the Mann-

Whitney U analysis revealed significant differences in concussion reporting intention 

by gender (see Table 4). Compared to males, we found that females were 

significantly more likely to indicate that they would report the following symptoms 

to a supervising adult, post-impact: ‘vomiting or feeling nauseous’, ‘having a hard 

time remembering things’, ‘experiencing dizziness or balance problems’, ‘seeing 

stars,’ and ‘feeling sensitive to light or noise.’   

Symptoms experienced and reporting behaviours 

Athlete symptoms experienced and reporting behaviours. The number of concussion 

symptoms experienced by athletes post-impact, ranged from 0 to 8 (M=1.91, 

SD=1.82), with approximately two-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) to a coach or medical professional, during a 

practice and/or game. Around half of these participants (46.4%) reported that they 

experienced ‘dizziness’ and 44.8% reported that they had a ‘headache at least once 
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during the week,’ after an impact. Additionally, 23.9% reported that they ‘vomited 

or felt nauseous’ and 22.8% experienced getting their ‘bell rung’, after an impact 

sustained during a practice and/or game.  

Gender differences in athletes’ symptoms experienced and reporting behaviours. We 

found significant gender differences in the type of concussion symptoms athletes 

reported experiencing after an impact (Table 5). More specifically, females were 

significantly less likely than males to report experiencing ‘dizziness’ (p=0.001), 

having their ‘bell rung’ (p=0.006), and ‘loss of consciousness or blacking out’ 

(p=0.019), post-impact, during a practice or game, this-season. There was no 

significant gender difference in SRC-reporting behaviours. 

Discussion 

This paper investigates high-school GAA athletes’ SRC-related knowledge, 

attitudes, reporting intention, and disclosure behaviours. We tested for gender 

differences, as evidence suggests a higher incidence of SRC (29-30) and prolonged 

recovery among females (31-33). Results suggest a gross underreporting of SRC 

among this population, with approximately 60% of participants reporting that they 

have played in practice or during a match (this season) with symptoms of a possible 

SRC. We also observed gender differences in SRC-reporting relevant cognitions 

such that females reported (i) more favourable attitudes towards SRC-reporting, (ii) 

greater SRC-reporting intention, and (iii) less SRC-related knowledge, compared to 

males. However, these favourable attitudes and reporting intentions did not translate 

into behaviours, and we found no significant gender differences in SRC-reporting 

behaviours.  

Our study found that participants, regardless of gender, indicated that they 

would be less likely to report symptoms of SRC that are not visible to others (i.e. 

headache, feeling sleeping or in a daze) compared to symptoms that are outwardly 

visible (i.e. vomiting or feeling nauseous, experiencing balance problems, having a 

hard time remembering things). This finding is concerning due to the heterogeneous 

nature of SRC, the subjectivity of symptoms, and the detection of SRC primarily 

relying on athletes recognizing their own symptoms and disclosing them to an 

authoritative figure (34). Our findings may suggest that athletes do not disclose 

symptoms of SRC because of perceptions of what others will think of them (i.e. 

parents, teammates, coaches) as opposed to internal factors and motivations to 
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disclose symptoms, as was previously reported (12-13). For example, our results 

may suggest that high school athletes feel it is unacceptable to leave a game for non-

specific symptoms of concussion (i.e. headache, dizziness), because it may make 

them look weak. Future educational and behavioural interventions could, therefore, 

emphasize the importance of coaches, parents, and teammates’ communicating their 

support for SRC-reporting at the beginning and throughout the competitive season.  

We also found that compared to males, females were less likely to indicate 

that disclosing SRC symptoms would lead to negative social effects, including 

stigmatization from their teammates and coaches. Females also indicated a greater 

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

high school athletes. Although the differences in perception did not translate into 

behaviours, they may reflect on the differences between male and female sporting 

environments. For example, literature suggests that male athletes are often 

encouraged and praised for playing through pain and injury (35). Another 

explanation for females’ favourable attitudes towards SRC is that females tend to be 

more concerned about their future health than males (36); thus, females may be more 

likely than males to acknowledge the long-term health benefits of SRC-reporting. 

However, despite females demonstrating more favourable attitudes towards SRC-

reporting and increased reporting intention compared to males, the present study did 

not find significant gender differences in reporting behaviours. Such findings were 

not previously reported therefore further research is needed to elucidate potential 

reasons for this discrepancy and to identify motivations and barriers to SRC-

reporting among this population. Educational and behavioural interventions that 

address the stigma and negative social effects associated with SRC-reporting, 

especially for male high school athletes, are needed.  

Limitations   

This study has several limitations. First, the present study is cross-sectional 

in design and thus we cannot draw any conclusions about casual relationships. The 

data were also exclusively from self-reported measures collected from student 

athletes. Therefore, although the items employed in this study have been extensively 

piloted and tested, it is important to acknowledge that there will inevitably be error 

within these data and that measurement and response bias may have affected results. 

An additional limitation of this study was that the ‘concussion reporting behaviour’ 

construct consisted of a single-item. Using a single-item variable to measure a 
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construct may lead to greater measurement error than a variable informed by 

multiple items (37), and should be acknowledged as a limitation of the study 

presented here. The present study was further limited by the features of the 

participants. Specifically, the sample was relatively small and only included high-

school GAA athletes who competed in one geographic region in the Republic of 

Ireland; thus, results may not be generalizable to the GAA population or to other 

groups of athletes. Another notable limitation of this study is that we had a low 

response rate, which makes it difficult to generalize the present findings to all high 

school athletes, and introduces response bias to the study. Finally, we did not 

observe concussion reporting behaviours directly, but relied on participant self-

report of recalled experiences (reporting/not reporting); thus, these results should be 

interpreted with caution.  

Conclusion 

Sport-related concussion, especially among adolescent athletes, is a public 

health concern. Despite a growing body of evidence suggesting that athletes who 

continue to play with symptoms of SRC are at an increased risk for potential short- 

and long-term complications, the majority of athletes participating in this study 

reported that they have played in practice or during a match with symptoms of SRC. 

While we found that females reported less concern about the social implications of 

reporting SRC and had a greater SRC-reporting intention compared to males, they 

were not more likely to disclose concussion symptoms. Our results suggest that 

knowledge, favourable attitudes towards reporting, and reporting intention alone are 

not enough to create an environment that encourages the disclosure of concussion 

symptoms and reduces the potential stigma associated with concussion reporting. To 

date, most prevention programs have focused on increasing knowledge and changing 

attitudes, but our findings suggest that this, in itself, is insufficient. We therefore call 

for a different approach to prevention, one that is informed by a theoretical 

framework (for example the Theory of Planned Behaviour), that will also address 

environmental constraints and the acceptability of SRC-reporting. 
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Table 5: Symptoms experienced and reporting behaviors, post impact (this season), % (n) (n=435)   

Symptoms experienced and behavior items    Overall  Males         Females            χ2 p 

        Dizziness       46.4 (202) 54.3 (113) 39.2 (89) 10.70 0.001** 

        Headache at least once during the week   44.8 (195) 48.1 (100) 41.9 (95) 1.88 0.170 

        Vomited or felt nauseous    23.9 (104) 25.0 (52) 22.9 (52) 0.36 0.546 

        Bell rung       22.8 (99) 28.4 (59) 17.6 (40) 7.62 0.006** 

        Problems studying, concentrating or doing class        

        work 

17.9 (78) 20.2 (42) 15.9 (36) 1.57 0.211 

        Saw stars       14.0 (61) 15.9 (33) 12.3 (28) 1.21 0.271 

        Forgot what to do on the pitch    14.0 (61) 13.0 (27) 15.0 (34) 0.31 0.580 

        Lost consciousness or blacked out   5.5 (24) 8.2 (17) 3.1 (7) 5.53 0.019* 

        Experienced any of these symptoms and did not      

        immediately tell my coach or physiotherapist 

57.4 (170) 57.5 (92) 57.4 (78) 0.00 0.980 

        Continued to experience any of these symptoms  

        the day after a hit but did not tell a coach or   

        medical professional                          

20.6 (61) 22.5 (36) 18.4 (25) 0.76 0.383 

a χ2 were conducted to assess gender differences.  
b *p<0.05. **p<0.01 

 

 


