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ABSTRACT 

Rugby union is a contact team-sport played by nearly 500,000 school children on a 

weekly basis in England. The contact nature of the game means there is an inherent 

risk of injury, and the development and implementation of rugby specific injury 

prevention strategies is vital to protecting the health of young players. 

Various strategies have been developed to prevent rugby injuries, including law 

changes, equipment, and neuromuscular training programmes; however, it was 

unclear whether the implementation of these interventions has been assessed.  The 

first study of this thesis (chapter two) used the RE-AIM (‘Reach’, ‘Effectiveness’, 

‘Adoption’, ‘Implementation’, ‘Maintenance’) Framework to evaluate implementation 

factors reported in the literature. Intervention ‘Effectiveness’ was the primary focus 

of most studies, whereas ‘Adoption’, ‘Implementation’, and ‘Maintenance’ were 

largely not reported despite their influence on ‘Effectiveness’.  

The Activate injury prevention exercise programme has been shown to lower rugby 

injury risk. Activate is endorsed and disseminated by the Rugby Football Union 

(governing body for English rugby union) but assessment of its implementation had 

not yet been undertaken. As such, chapter three assessed Activate implementation 

in English schoolboy rugby union. Coaches had good baseline awareness of 

Activate and reported moderate adoption during the study, but often did not 

implement Activate as intended, shortening the duration or session frequency. 

Chapter four assessed how attendance at a coach education workshop could 

influence behavioural determinants of Activate use. Attendees had significantly 

greater Activate adoption and adherence during the season, which was associated 

with greater post-season task self-efficacy. Barriers and facilitators to implementing 

Activate in English schoolboy rugby union were assessed in a qualitative study 

(chapter five), with coaches generally holding positive views towards Activate and 

injury prevention. However, most reported modifying Activate due to lack of time or 

to maximise player engagement. Coaches reported players often acted as delivery-

agents, despite players appearing to lack awareness of Activate (chapter two). 

Although Activate efficacy was previously established, its effectiveness in the 

applied setting needed to be assessed.  Chapter six describes a quasi-experimental 

study investigating the injury risk of schoolboy rugby players exposed to Activate 

versus those who were not. Individuals on teams adopting Activate had lower 

training and match injury incidence, whilst those using the programme three times 

per week had a significantly lower match and training than those using the 

programme <1 session per week. However, poor implementation was again noted 

with only one team using whole phases, exercise progressions and full adherence. 

This is the first body of work to assess the implementation and effectiveness of the 

Activate injury prevention exercise programme in English schoolboy rugby union. 

Whilst Activate was rarely implemented as intended, it was effective at preventing 

injuries in English schoolboy rugby union.  
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CHAPTER ONE 

INTRODUCTION AND BRIEF LITERATURE REVIEW 
 

1.1. RESEARCH CONTEXT 

Rugby union (henceforth rugby) is a contact team-sport played worldwide by ten 

million individuals in 124 countries annually (World Rugby, 2020). In England, two 

million people play rugby yearly (World Rugby, 2020) with nearly 500,000 school 

children playing rugby on a weekly basis (Sport England, 2021). Different formats 

of the game exist, with variations in the number of players per team (Sevens, Tens, 

and 15-players-a-side) alongside contact and non-contact versions of the game. 

The objective of rugby is to advance the ball across the opponents’ try-line, 

accumulating points, whilst preventing them from crossing your try-line (Collins, 

2009). Both attack and defence involve numerous bouts of player contact, 

commonly the tackle, ruck and accidental collisions. These contact events have the 

greatest risk for injury (Fuller et al., 2007a) and thus rugby has an inherently high 

injury incidence and burden in comparison to other sports (Junge et al., 2004; 

Barden et al., 2021).  

Sports injuries can have multiple short and long-term consequences. Acute injuries 

are physically and mentally debilitating, resulting in a decrease in physical activity 

levels (American College of Sports Medicine, 2006; Andrew et al., 2014) which may 

last a lifetime due to chronic impairment (Lohmander et al., 2007). The injured 

athlete may experience mental health issues including low self-confidence, anxiety 

and depression (Ardern et al., 2013; Putukian, 2016), hindering academic success 

in youth athletes (Walter et al., 2020), the population in focus for this thesis. The 

impact of sports injuries extends beyond the athlete, with the total cost per injury in 

a youth South African rugby cohort totalling US$731 (Brown et al., 2015b), a burden 

likely absorbed by the young athletes family. Furthermore, injuries have also been 

reported to negatively influence team success in rugby (Williams et al., 2016) and 

thus it is vital all stakeholders strive to ensure the sport can be as safe as possible 

for participating individuals.  

Various preventative measures have been developed in attempts to reduce rugby 

injury risk, including law changes (Reboursiere et al., 2018), protective equipment 

(McIntosh et al., 2009; Stokes et al., 2021b), and neuromuscular training 

programmes (Hislop et al., 2017). Success in reducing injury risk has varied, with 

some interventions appearing to provide minimal benefit, such as headgear to 

reduce concussion risk (Benson et al., 2009; Stokes et al., 2021a), whilst others 

have provided significant reductions, such as scrum law-changes to target serious 

cervical injuries (Bohu et al., 2009; Reboursiere et al., 2018). One strategy which 

has shown promise in youth sports is neuromuscular training programmes, often 

delivered as warm-ups prior to sporting activity. The most established programme 

is the football-specific 11+ (Bizzini and Dvorak, 2015). This programme was 
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developed by the international governing body for football (FIFA), with a systematic 

review of randomised controlled trials showing a 20-82% lower overall injury risk in 

youth footballers completing the programme (Al Attar et al., 2016). Further sport-

specific programmes have shown significant preventative effects in youth 

basketball, Australian rules football and handball (Rossler et al., 2014; Emery et al., 

2015). More recently, a rugby-specific neuromuscular training programme 

significantly lowered match injury risk in schoolboy rugby (Hislop et al., 2017).  

The Activate injury prevention exercise programme (appendix 2) is a 15-20-minute 

warm-up with an emphasis on balance and proprioception, strength, plyometrics 

and cutting movements (Hislop et al., 2016). There are four age-specific versions 

(under-15, under-16 and under-18s, adult), with each having four progressive 

phases. The programmes are offset by age group, i.e., the under-15 phase 2 is the 

same as the under-16 phase 1, with each phase designed to last 4-8 weeks (Hislop 

et al., 2016). Activate was developed by researchers at the University of Bath in 

2015. Evidence-based exercises were selected to mitigate the risk of prevalent 

injuries described in epidemiological data from youth rugby populations. Exercise 

parameters (sets and repetitions), progressions, contraction type and coaching cues 

were informed by published research in this area. The programme design was 

approved by a technical working group consisting of injury prevention researchers, 

post-graduate students, physiotherapists, sports scientists, and a rugby coach. 

Finally, the programme was trialled in a single season pilot study of four schools, 

with coach feedback used to make any final changes to the programme design 

(Hislop et al., 2016).  

Activate efficacy was evaluated in a randomised controlled trial of independent 

schoolboy rugby teams (n=118) over a single season (Hislop et al., 2017). 

Intervention teams completing Activate three times per week as prescribed had a 

72% lower overall match injury incidence, 52% fewer contact injuries and a 59% 

lower concussion incidence compared to teams in the control group. Whilst these 

findings are impressive, only 19% of teams in the intervention arm used Activate 

three times per week and no benefit was found with lower Activate doses (0-2 

sessions per week). This level of compliance is concerning, as schools volunteered 

to participate, and coaches received intervention training and had the support of the 

research team throughout the study period. This low level of compliance creates 

doubt as to whether Activate will be used as prescribed in the ‘real-world’, given the 

numerous contextual barriers which exist in applied settings but are not present in 

controlled trials (Hanson et al., 2014). This is important, as the programme was 

endorsed and disseminated by the Rugby Football Union (RFU; governing body for 

English rugby union) and World Rugby (international governing body for rugby 

union) in 2017 following the publication of the efficacy trial. Up until that point in time, 

no research had been conducted on the programme’s implementation or 

effectiveness in the applied setting. This represented a crucial knowledge gap that 

needed to be addressed to ensure that Activate can have the greatest preventative 

effect, with the focus of this thesis being English schoolboy rugby. 
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1.2. TRANSLATING RESEARCH INTO PRACTICE 

Too often there is an expectation that efficacious interventions will be automatically 

effective in the applied setting. Intervention effectiveness is dependent on multiple 

factors, far beyond solely the programme content. Firstly, there needs to be a clear 

dissemination plan to ensure that targeted end-users are aware of the programme. 

Whilst appearing simple, successful dissemination requires understanding of how 

end-users obtain their information in their context, something that is perhaps 

overlooked when stakeholders have upscaled other neuromuscular training 

programmes, resulting in poor programme awareness (Bizzini, Junge and Dvorak, 

2013). Intervention awareness does not automatically culminate in behaviour 

change (Arnason et al., 2008; Bahr, Thorborg and Ekstrand, 2015), with end-users 

generally required to make a conscious decision whether to adopt the given 

intervention once they are aware of it. This decision process is influenced by 

numerous intrapersonal factors, such as knowledge and perceptions of injury risk, 

prevention and the intervention itself (Finch, 2006; Donaldson et al., 2017). These 

factors have been well described across various youth sport settings (Brown et al., 

2016c; Read et al., 2018; Perera, Akerlund and Hagglund, 2019), although the 

evidence supporting their associations with end-user behaviour is equivocal (McKay 

et al., 2014; Norcross et al., 2016). Instead, additional salient factors may need to 

be considered, particularly an end-user’s behavioural determinants such as self-

efficacy (McKay, Merrett and Emery, 2016), alongside social and contextual barriers 

specific to the individual’s environment (Finch, 2011b).  

Neuromuscular training programmes provide a maximal benefit when performed 

three times per week over a prolonged period of time (Steib et al., 2017). 

Furthermore, the programme and exercises may need to be delivered and 

completed as prescribed, with a focus on improving movement proficiency, to be 

effective (Steib et al., 2017; Huebner et al., 2019). Evidence suggests this does not 

happen in youth settings (Owoeye et al., 2020a; Perera and Hagglund, 2020) and it 

would be reasonable to assume sub-optimal fidelity will impair effectiveness, 

although there is a lack of research to support this. Adherence to prevention 

programmes may be derailed by socio-contextual barriers, such as time constraints, 

staffing levels, player perceptions and weather (Ekegren et al., 2014; O'Brien and 

Finch, 2016, 2017; Donaldson et al., 2018; Richmond et al., 2020). These known 

barriers are from other youth sports and differences in programme content, sport 

cultures, environmental contexts and coach demographics does not mean they will 

be the same for Activate use in English schools’ rugby. Barriers to Activate 

implementation therefore need to be explored specifically in this setting and 

population. 

1.3. INJURY RISK 

There is a growing body of evidence describing the injury risk in youth rugby. A 2015 

systematic review of youth rugby reported a pooled match injury incidence (injuries 

per 1000 player-hours) of 27/1000h (Freitag et al., 2015). This study used a 
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combined medical attention and time-loss injury definition, resulting in an over-

estimated incidence rate when compared to the 24-hour time loss injury definition 

recommended in the consensus statement for injury surveillance studies in rugby 

(Fuller et al., 2007b). Adopting this definition, recent cohort studies in Irish (Archbold 

et al., 2017) and English (Barden and Stokes, 2018) schoolboy rugby have reported 

an incidence rate of 26/1000h and 34-77/1000h respectively. This suggests that the 

reported injury risk in rugby has increased in recent years, either due to better 

surveillance methods or a true increase in injury risk. Nonetheless, the injury risk in 

youth rugby appears to be lower than that of men’s professional rugby (91/1000h) 

(Williams et al., 2022) but possibly comparable to men’s community rugby 

(43/1000h) (Yeomans et al., 2018b).  

The RFU have been conducting a prospective longitudinal cohort study of schoolboy 

rugby matches intermittently since 2006 to further understand the risk, types, and 

mechanisms of injuries in various schoolboy rugby age-groups (under-13/15/18) 

(Palmer-Green et al., 2013; England Rugby, 2021e). Since 2017, this project has 

been known as the Youth Rugby Injury Surveillance and Prevention Project 

(England Rugby, 2021e). Key findings include that injury incidence increases with 

age, the tackle is the most common mechanism of injury and the tackler is at 

greatest risk of injury, a finding replicated in youth male rugby cohorts worldwide 

(Collins et al., 2008; Archbold et al., 2017; Barden and Stokes, 2018; Paul et al., 

2020). In the 2019/20 season report (appendix 1), the ‘head and neck’ was the most 

commonly injured body location (38%), followed by the lower limb (32%), whilst 

concussion was the most common injury diagnosis (9/1000h, 31% of all injuries).  

Over the last decade, rugby concussion diagnosis, based on a concussion definition 

of traumatic brain injury often resulting in impaired neurological function (McCrory 

et al., 2017), has increased four-fold in the English rugby premiership (5/1000h in 

2008/09 season to 20/1000h in the 2018/19 season) (West et al., 2021). A 2015 

systematic review of concussion in youth rugby published a range of 0.2-6.9 

concussions per 1000 player-hours (Kirkwood et al, 2015). Numerous 

epidemiological studies of youth rugby conducted since the publication of this review 

have reported greater rates of concussion (Barden and Stokes, 2018; Barden et al., 

2021; England Rugby, 2021e), suggesting concussion incidence may also have 

increased at a youth level over the last decade. Emerging evidence highlights the 

negative impact concussions may have on academic success (Walter et al., 2020), 

quality of life (Russell et al., 2017), future injury risk (Cross et al., 2016; Howell et 

al., 2018) and chronic cognitive impairment (Guskiewicz et al., 2005; Hurtubise et 

al., 2016). Rugby at all playing levels has come under intense scrutiny due to its 

injury risk, but particularly at a youth level where there have been calls that rugby 

should be banned or the tackle removed to prevent contact injuries such as 

concussion (Sport Collision Injury Collective, 2016). Whilst the sport’s international 

governing body, World Rugby, have rebuked these calls (Tucker, Raftery and 

Verhagen, 2016), all stakeholders have a responsibility to make the game as safe 

as possible to minimise the risk of injury to athletes. 
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1.4. SPORTS INJURY PREVENTION 

Every athlete is at risk of sustaining a sports injury, defined as a rapid or repetitive 

transfer of kinetic energy causing tissue damage (Bahr et al., 2020). This degree of 

risk varies between individuals who possess their own internal risk factors, including 

age, sex, and previous injury, which may predispose them to injury. External risk 

factors, such as sport, position, opponent behaviour, and weather subsequently 

interact with the predisposed athlete, which when exposed to a specific inciting 

event, such as a rugby tackle, may result in overload of the tissues’ capabilities and 

subsequent injury (Meeuwisse et al., 2007). Given the dynamic nature of sports 

injuries, it is not possible to accurately predict which athletes will sustain an injury 

(Bahr, Thorborg and Ekstrand, 2015), neither is it possible to prevent all injuries 

from occurring. However, there is evidence that sports injury prevention strategies 

can mitigate injury risk at a team or population level (Abernethy and Bleakley, 2007; 

Emery et al., 2015).  

The four stage ‘sequence of prevention’ model (van Mechelen, Hlobil and Kemper, 

1992) is a popular method to guide the process of developing injury prevention 

strategies. The first stage is to establish the extent of the problem to assess the 

magnitude of injury risk, achieved through injury surveillance and epidemiological 

studies. Secondly, risk factors and common injuries are identified through the 

collection of this data. This information is then used to develop a preventative 

strategy (stage 3), prior to it being trialled to explore intervention ‘Effectiveness’ 

(stage 4). However, many interventions are assessed in ‘ideal conditions’ in 

controlled trials and assess ‘Efficacy’, rather than ‘Effectiveness’. It is important to 

differentiate these outcomes, as intervention efficacy does not guarantee 

effectiveness in the applied setting. Effectiveness is dependent on successful 

implementation, and controlled trials are not designed to evaluate the 

implementation context these efficacious interventions are ultimately intended for 

use in. Recognising this limitation, the Translating Research into Injury Prevention 

Practice model (TRIPP) (Finch, 2006), builds upon the sequence of prevention 

model by adding two additional stages. Stage five focuses upon the implementation 

context, investigating the perceptions and behaviours of targeted end-users and 

how, alongside environmental barriers and facilitators, they influence the uptake of 

the intervention. Stage six involves evaluating the effectiveness of the intervention 

in the applied setting. At present, much research focuses upon the initial stages of 

these injury prevention models, with little consideration of implementation in the 

applied setting. A systematic review of 5,218 original sports injury prevention 

research papers reported that 75% (n=3912) of articles focused on injury risk and 

aetiology (TRIPP stages 1 and 2). Injury prevention strategies were investigated in 

780 studies (15%, stage 3), whilst intervention efficacy was assessed in 460 studies 

(9%, stage 4). Only 162 (3%) studies investigated implementation and 32 (<1%) 

assessed intervention effectiveness (Klügl et al., 2010), highlighting the dearth of 

research around injury prevention implementation and the disconnect between 

research and practice. At present, Activate has been assessed up until stage 4 and 

this thesis seeks to investigate the latter stages of the TRIPP model.  
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1.5. RUGBY INJURY PREVENTION STRATEGIES 

Numerous injury prevention strategies have been developed and trialled to reduce 

injury risk in rugby, the most common being the use of protective equipment. A 

meta-analysis of multiple sports reported that mouthguards provide a significant 

reduction in orofacial injuries (RR=2.33, 95% CI 1.59-3.44) (Knapik et al., 2019). In 

a New Zealand rugby playing cohort, mouthguard users were nearly 5 times less 

likely to claim on their insurance for a dental injury (RR=4.6, 90% CI 3.8-5.6) 

(Quarrie et al., 2005). Despite some youth rugby players believing that mouthguards 

prevent concussion (Baker et al., 2013), the evidence to support this is inconclusive. 

A meta-analysis of five cohort studies, three of which were conducted in rugby 

settings, found a non-significant reduction in concussion incidence (RR=1.2, 95% 

CI 0.89-1.73) (Knapik et al., 2019), whilst a recent case control study in youth ice 

hockey reported a significant reduction in concussions for mouthguard users 

(OR=0.36, 95% 0.17-0.73) (Chisholm et al., 2020). Headgear (also known as a 

scrum hat/cap) is another piece of protective equipment commonly used amongst 

rugby players, with some countries and schools mandating their use for youth 

populations (Jones et al., 2004). Evidence suggests headgear may provide non-

significant reduction in superficial head and facial injuries (Jones et al., 2004; 

McIntosh et al., 2009). Rugby players and coaches perceive that headgear prevents 

concussions (Tjonndal and Austmo Wagan, 2021), although there is a lack of 

evidence to support this claim in  youth (RR=0.95, 95% CI 0.54-1.69) (McIntosh et 

al., 2009) and senior populations (RR=1.05, 95% CI 0.71-1.56) (Stokes et al., 

2021a). Conversely, there is evidence that rugby players wearing headgear may be 

at increased risk of overall injuries (RR=1.26, 95% CI 1.02-1.55, p=0.03) (Chalmers 

et al., 2012), possibly due to perceptions of reduced risk and subsequent adoption 

of riskier behaviour.  

Rugby has not been averse to law changes to reduce injury risk, particularly around 

the scrum. Various scrum rule changes were made in youth South African rugby in 

1990, such as decreasing the engagement distance to reduce forces involved, 

resulting in a 48% decrease in the number of scrum-related injuries in the following 

eight seasons (Noakes, Jakoet and Baalbergen, 1999). The French Rugby Union 

implemented numerous scrum law changes in 2000, including binding prior to 

engagement and a maximum distance to push of 1.5 meters, leading to a 50% 

reduction in cervical spine injuries (2.2/100,000 players per year vs 1.1/100,000 

players per year, p<0.01) (Bohu et al., 2009). A further change was made in 2010, 

removing the impact from the scrum engagement prior to pushing, providing a 

significant reduction in the incidence of catastrophic scrum injuries (1.8/1000h vs 

1.0/1000h, p=0.02) (Reboursiere et al., 2018). Scrum law changes have 

subsequently been mandated at all playing levels worldwide, including in the youth 

game where they are credited with a significant reduction in catastrophic (serious 

head and neck) injury incidence in South African schoolboy rugby (RR=0.6, 95% CI 

0.5-0.7) (Brown et al., 2018a). 
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Many rugby governing bodies have developed multimodal national injury prevention 

programmes, encompassing multiple prevention strategies to reduce injury risk in 

their populations. The New Zealand Rugby Union launched the Rugby Injury 

Performance Project in 1993 due to the large financial burden rugby injuries were 

costing state-funded insurers (Waller et al., 1994). This project largely focused upon 

identifying risk factors for injury (Bird et al., 1998; Quarrie et al., 2001) and the 

effectiveness of protective equipment (Marshall et al., 2001; Marshall et al., 2005). 

The project was superseded by RugbySmart in 2001, which focused on 

disseminating educational information around injury prevention and performance, 

changing contact technique and assessing programme implementation (Quarrie, 

2008; Gianotti, Quarrie and Hume, 2009).  Coaches and referees were targeted 

through compulsory annual workshops in the hope they would positively influence 

player behaviour. This approach was deemed more feasible, as there were 130,000 

registered players in New Zealand versus 10,000 coaches at the time (Gianotti, 

Quarrie and Hume, 2009). Positive results have been reported, with players self-

reporting improvements in injury prevention behaviours when compared to pre-

RugbySmart. Moreover, a significant reduction in targeted injuries, such as to the 

shoulder, knee head and neck, was found in the 5 year period after RugbySmart 

was developed (Gianotti, Quarrie and Hume, 2009), alongside a significant 

reduction in serious spinal injuries (RR=0.46, 95% CI 0.19-1.14) compared to pre-

RugbySmart rates (1976-2000) (Quarrie et al., 2007). Furthermore, a RugbySmart 

concussion management education programme resulted in an 11% decrease in 

concussion injury claims to the insurers, saving $690,000 USD (Gianotti and Hume, 

2007).  

In another success story, the South African Rugby Union launched BokSmart in 

2009 to prevent rugby injuries, particularly concussions and catastrophic cervical 

spine injuries (Viljoen and Patricios, 2012). BokSmart followed the same premise 

as RugbySmart, using compulsory workshops to train coaches and referees, 

disseminating educational training materials and providing a free catastrophic injury 

assistance service (Viljoen and Patricios, 2012). Positive improvements in player 

behaviour, such as safe scrumming, proficient tackle technique and equipment 

adoption were found in youth and senior players since the programme’s launch 

(Brown et al., 2015a). Significant reductions in catastrophic nationwide injury rates 

(RR=0.6, 95% CI 0.5-0.7, p<0.000) in youth rugby were reported when comparing 

rates pre- and post-BokSmart implementation (2008-2009 and 2010-2013 

respectively) (Brown et al., 2016b). Players receiving education around injury 

prevention behaviour through their coaches have shown significantly greater 

positive changes in behaviour (Brown et al., 2018b), vindicating the decision to 

target coaches through educational workshops.   

This evidence supports the use of RugbySmart and BokSmart to reduce injury risk 

in community rugby. Longitudinal injury surveillance (TRIPP stages 1 and 2) was 

the foundation stone for much of this research, informing the programme content 

and allowing for pre-post analysis of injury rates. However, neither programme was 

assessed in a scientific trial (TRIPP stage 4), instead opting for assessment through 
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pragmatic studies (TRIPP stage 6), alongside evaluating the implementation 

context, attitudes and behaviours of targeted end-users. To aid behaviour change, 

both programmes used mandatory education workshops, whilst BokSmart also 

used qualitative methods to assess the perceptions of delivery-agents (Brown et al., 

2016c). The approach to assess the effectiveness of these interventions prior to 

assessing efficacy through conventional randomised controlled trials is 

unconventional but highlights the benefits of pragmatic approaches and expedites 

the speed at which research can be translated into practice. 

Neuromuscular training programmes have been used successfully to reduce lower-

limb (RR=0.64, 95% CI 0.49-0.84) (Emery et al., 2015) and overall injury risk 

(RR=0.58, 95% CI 0.47-0.72) (Steib et al., 2017) in youth sport. In rugby playing 

populations, Activate provided a significant decrease in injury risk in men’s 

community rugby (Attwood et al., 2018), as well as schoolboy rugby (Hislop et al., 

2017).  The BokSmart Safe Six programme, a rugby-specific neuromuscular training 

programme, has been disseminated by the South African Rugby Union, but despite 

publication of the study protocol (Sewry et al., 2017a), no evidence has been 

published investigating its effectiveness. Programmes and exercises have been 

developed to target specific injuries which have a high prevalence or burden in 

rugby. An observational study of professional English premiership clubs found 

including Nordic hamstring strengthening exercises significantly lowered players’ 

match and training hamstring injury incidence compared to teams solely performing 

stretching exercises (Brooks et al., 2006). A 26-week neck strengthening 

programme significantly reduced cervical spine match injuries in a professional 

team when compared to a previous season (n= 2 and 11 respectively, p=0.03) 

(Naish et al., 2013). However, beyond these studies there is a scarcity of rugby-

specific neuromuscular training programmes in comparison to other sports. This is 

perhaps surprising, given the relatively high injury risk in comparison to other sports 

and the associated scrutiny upon rugby injury risk.  

Whilst many neuromuscular training programmes are labelled as “injury prevention” 

programmes, they provide benefits in physical performance measures as well. Adult 

male footballers completing the 11+ had significantly positive acute improvements 

in their single leg stability, sprint speed, agility and lower-limb power output (p<0.05) 

(Bizzini et al., 2013). Positive chronic physiological adaptations for these 

components of fitness have also been reported for youth footballers using the 11+ 

over a 2-5 month period (Daneshjoo et al., 2013; Steffen et al., 2013a). A recent 

study of elite under-18 youth rugby players found using the Activate isometric 

cervical spine exercises for 8-weeks significantly increased total neck strength 

(ES=1.2, p<0.004) (Attwood et al., 2021). Coaches and players have expressed that 

performance benefits would be a strong reason to adopt neuromuscular training 

programmes (Joy et al., 2013; Norcross et al., 2016) and focusing upon this, maybe 

in conjunction with injury prevention, may provide a breakthrough in maximising 

implementation.  
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Many strategies exist which may reduce injury risk in rugby, with neuromuscular 

training programmes being one commonly used and successful strategy. These 

programmes are often assessed in randomised controlled trials and are 

subsequently disseminated for use in the applied setting with minimal assessment 

of the intended context or any implementation plans. An example of this is Activate, 

which was disseminated nationwide following the publication of an efficacy study 

(Hislop et al, 2017). This is despite substantial knowledge gaps around the 

programme’s implementation and effectiveness in the applied setting, creating 

concern about whether the programme will have an impact in reducing nationwide 

injury risk.  

1.6. IMPLEMENTATION OF NEUROMUSCULAR TRAINING PROGRAMMES 

Despite strong evidence supporting the use of neuromuscular training, there are 

often issues around implementing such programmes in the applied setting. For 

example, a meta-analysis of meta-analyses investigating the effectiveness of the 

11+ to prevent football injuries reported a 47% reduction (95% CI 0.50-0.57, 

p<0.00001) in overall injury rates across various settings (Al Attar and Alshehri, 

2019). FIFA started disseminating the programme worldwide in 2009, and yet by 

2015 only 10% of its 209 member associations had endorsed the programme 

(Bizzini and Dvorak, 2015). This is perhaps reflected in the poor community 

awareness reported in various studies, with only 43% of German amateur coaches 

(Wilke et al., 2018) and 58% of Australian youth coaches aware of the programme 

(Donaldson et al., 2018). As coaches are often delivery-agents in community 

settings, it is likely that player awareness would be even lower, supported by only 

21% of Nigerian youth footballers reporting knowledge of the 11+ (Owoeye et al., 

2013). Furthermore, low adoption rates have been reported internationally (ranging 

from 28-32%) (O'Brien and Finch, 2016; Donaldson et al., 2018; Wilke et al., 2018), 

suggesting that dissemination plans and knowledge translation strategies used to 

aid implementation of this intervention have failed.  

Implementation issues appear commonplace in sports injury prevention and are not 

restricted to the 11+. For instance, the Nordic Hamstring exercise has been shown 

to significantly reduce the risk of hamstring injury (RR=0.49, 95% CI 0.29-0.83) (Al 

Attar et al., 2017), one of the most common injuries in football (Ribeiro-Alvares et 

al., 2020). Despite this, less than 17% of professional football clubs have adopted 

the exercise (Bahr, Thorborg and Ekstrand, 2015) and hamstring injury rates have 

increased by 4% over the last 20 years (Ekstrand, Walden and Hagglund, 2016). If 

highly resourced professional clubs cannot successfully implement an intervention, 

there are grave concerns that community clubs or schools will not be able to do so 

either. This highlights the complexity of successful implementation, where 

contextual and behavioural factors strongly influence one’s behaviour. However, 

these factors vary between contexts and populations and are currently unknown 

regarding the implementation of Activate in English schoolboy rugby union. 
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Contextual barriers to implementing youth injury prevention programmes have been 

well described in the literature, of which the most commonly reported barrier is time 

(Norcross et al., 2016; Owoeye et al., 2020a; Richmond et al., 2020). In youth 

settings there are often restrictions to facilities, short session lengths or a lack of 

daylight all reducing the time coaches are willing to spend delivering an injury 

prevention programme (Saunders et al., 2010; O'Brien and Finch, 2017). There are 

also issues around the time and cost needed to upskill coaches (McGlashan, 

Verrinder and Verhagen, 2018), particularly pertinent in community sport which is 

often reliant on volunteers with limited access to resources. Scepticism of 

intervention effectiveness appears to deter some individuals (O'Brien and Finch, 

2017), highlighting the need to educate end-users to the benefit of using such 

programmes. However, coaches across a variety of sports have demonstrated good 

knowledge that injury risk can be reduced through such interventions and progress 

appears to have been made in this area in recent years (Shamlaye, Tomsovsky and 

Fulcher, 2020; Dix et al., 2021; Raisanen et al., 2021). Delivery-agents have 

reported that players themselves are a barrier to programme use, reporting a lack 

of player interest or motivation (Saunders et al., 2010; McKay, Merrett and Emery, 

2016; Norcross et al., 2016; O'Brien and Finch, 2017; Owoeye et al., 2020a). Yet, 

research exploring youth player perceptions and barriers to intervention uptake is 

scarce. This is possibly reflective of the notion that youth athletes have less injury 

prevention responsibility than their coaches, and thus attention is often focused 

upon the latter (Emery, Hagel and Morrongiello, 2006).  

Facilitators to successfully implementing an injury prevention programme appear 

more varied. Programme variation and progression have been reported as a 

positive by players and coaches (O'Brien and Finch, 2017; Lindblom, Carlfjord and 

Hagglund, 2018), possibly to overcome monotony and maintain motivation. Many 

neuromuscular training programmes, including the 11+ and Activate, contain 

exercise progressions. Some also have age-specific (Rossler et al., 2016; Hislop et 

al., 2017) or even position-specific programmes, such as an adaptation of the 11+ 

for goalkeepers (Ejnisman et al., 2016). Over three-quarters of football coaches 

agreed that physical performance benefits would improve their adherence to the 

11+ (Shamlaye, Tomsovsky and Fulcher, 2020). Youth football and basketball 

coaches expressed they would be more likely to adopt an injury prevention 

programme if it improved performance rather than prevented injuries (Norcross et 

al., 2016), suggesting a focus upon performance benefits might facilitate greater 

programme uptake. Barriers and facilitators to Activate use are currently unknown 

and there is a need to assess these, alongside coach and player perceptions 

towards the programme, so they can be acted upon to maximise implementation.  

1.7. BEHAVIOUR CHANGE THEORIES 

Neuromuscular training programmes can only be effective if they are adopted and 

maintained over time (Steib et al., 2017). This often requires the end-user or 

delivery-agent, predominately the coach in community sport, to change their 

behaviour. Behaviour change is complex and requires an understanding of 
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behavioural determinants to inform strategies to facilitate intervention uptake 

(Verhagen, van Stralen and van Mechelen, 2010). Yet, behaviour change theories 

have been seldom used in sports injury prevention. In 2010, a systematic review of 

injury prevention studies reported only 11% of studies used a behaviour change or 

social science model in their design, development, or assessment (McGlashen and 

Finch, 2010). However, the use of behaviour change models has gained more 

traction since the review was published, with some behaviour change models being 

used more frequently in the sports injury prevention literature.  

The Theory of Reasoned Action (TRA), and the closely aligned Theory of Planned 

Behaviour (TPB; figure 1), were the most frequently used behaviour change models 

in the review by McGlashen and Finch (2010). Both models focus on how 

motivational factors (attitudes and subjective norms) lead to developing an intention 

to adopt the desired behaviour, with the Theory of Reasoned Action including 

perceived behavioural control as an additional predictor of behavioural intention. 

These models have been used in a variety of studies to assess the perceptions and 

attitudes of youth athletes towards injury risk and exercise-based preventative 

strategies (Gabriel, McCann and Hoch, 2019). However, many of these studies are 

descriptive and there is limited evidence of the relationship between motivational 

determinants and intention to use a neuromuscular training programme in a youth 

population (Gabriel, McCann and Hoch, 2019). 

 

Figure 1. Theory of Reasoned Action and Theory of Planned Behaviour (Madden, 
Ellen and Ajzen, 2016) 

The Health Belief Model (HBM; figure 2) is another behaviour change model used 

in the sports injury prevention literature (McGlashen and Finch, 2010). The premise 

of the model is that one’s perceptions towards susceptibility, injury severity, 

intervention benefit and barriers influence the decision to adopt a behaviour. 

Importantly, there must be a cue to action to invoke the behaviour. This may be 

internal (e.g., previous injury) or external (e.g., player availability) and can vary in 
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strength to cause a change. The model has been used to describe end-users 

perceptions towards sports injury risk and prevention in adult community settings 

(Gabriel, McCann and Hoch, 2019). One study assessed the association between 

motivational constructs and the implementation of various sports injury prevention 

programmes amongst high-school sports coaches (n=111) (Jang et al., 2018). 

‘Perceived benefit’ was the only construct significantly associated with coach 

behaviour (OR: 1.4, 95% CI 1.0-2.0), and there is limited evidence supporting the 

use of the HBM to predict behaviour relating to the use of exercise-based sports 

injury prevention programmes.  

 

Figure 2. Health Belief Model 

A limitation of these motivational models (TRA/TPB/HBM) is that that developing 

intention may not directly culminate in behaviour change, termed the intention-

behaviour gap. For example, a meta-analysis investigating intention to perform 

physical activity (3,899 participants) found only 54% of those with intention actually 

engaged in exercise (Rhodes and de Bruijn, 2013). How intention translates to 

implementing sports injury prevention programmes is unclear due to a lack of 

research in this area. Additionally, these motivational models do not account for 

what happens when the intervention has been adopted but there is a subsequent 

threat to the behaviour, or it has already relapsed. These threats may be due to a 

change in perceptions, negative experiences and/or contextual barriers, such as a 

lack of time or equipment. Neuromuscular training programmes need adherence 

and maintenance (Steib et al., 2017), and it would be unrealistic to assume end-

users always main perfect implementation and their behaviours never falter. 

Therefore, using a model which assesses behaviour once an intention has been 

developed or actioned may be most appropriate in this context.   

The Health Action Process Approach (HAPA; figure 3) is one model that addresses 

the intention-behaviour gap directly (Schwarzer, 1992) by including a post-

intentional volitional phase where individuals create plans to action and self-regulate 

their behaviour when barriers or relapses occur (Sniehotta, Scholz and Schwarzer, 

2005). The model is influenced by Bandura’s (1977) Social Learning Theory, 
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whereby a motivational phase precedes a volitional phase, both of which are heavily 

dependent on self-efficacy (Schwarzer, 2008). An individual’s intention is influenced 

by their task-self efficacy (belief they can adopt a behaviour), outcome expectancy 

(the belief the behaviour will result in a specific change) and risk perception 

(perception of harm). Once an intention has been developed, the model advances 

to a volitional phase. This starts with a planning process, where individuals decide 

how to execute their behaviour (action planning) and consider strategies for 

situations when their behaviour is challenged (coping plans). The planning stage is 

influenced by an individual’s coping self-efficacy (i.e., their confidence in 

overcoming urges, emotions and environmental barriers which may be experienced 

in adopting a behaviour). The final processes of the volitional phase occur once a 

behaviour is actioned, through coping and recovery self-efficacy which are defined 

as an individual’s confidence in maintaining a behaviour over time and resuming 

when suffering a setback. Self-monitoring is a critical component of this, as it allows 

an individual to continually evaluate the situation and self-regulate their behaviour 

(Schwarzer, 2016). This model may be useful to understand the behaviour of 

individuals targeted with implementing neuromuscular training programmes, such 

as Activate, if they require high adherence but numerous barriers prohibit end-users 

from doing so.  

 

Figure 3. Health Action Process Approach (HAPA) Model (Schwarzer, 2008) 

1.8. BEHAVIOUR CHANGE STRATEGIES 

There appears to be a shift in the research community to use behaviour change 

strategies to aid the implementation of sports injury prevention strategies. This is 

possibly reflective of greater acknowledgement of the complexity of implementation 

and the need to focus upon behaviour change (Verhagen, van Stralen and van 

Mechelen, 2010). Educational workshops are one strategy which have shown 

promise in changing sports injury prevention behaviours through highlighting injury 

risk, positively changing injury prevention perceptions and improving behavioural 

determinants such as self-efficacy. One such study assessed how different 

implementation strategies affected compliance to the 11+ in Canadian youth female 
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football coaches over a 4-month season (Steffen et al., 2013b). Coaches who 

received ‘comprehensive’ training (free attendance at a face-to-face 11+ workshop 

and supervisory support from a physiotherapist) had 12% greater compliance 

(85.6% versus 73.5% of all sessions) than those in the control group (no workshop 

but provided with online resources) (Steffen et al., 2013b). Furthermore, those 

receiving ‘regular’ training (workshop but no supervisory support) had 8% greater 

compliance (81.3%) than those in the control group. Whilst these results were not 

statistically significant, the importance of high compliance is highlighted by 57% 

lower (IRR = 0.43, 95% CI 0.19-1.00) overall injury risk for teams with high versus 

low compliance (split into tertiles for number of 11+ sessions completed). This study, 

conducted as part of a randomised controlled trial, reinforces that simply 

disseminating resources is not optimal for improving behaviour and further 

implementation strategies should be considered to provide maximum benefit.  

RugbySmart and BokSmart have both used mandatory coach and referee 

workshops as a vehicle to deliver their successful multimodal injury prevention 

programmes (Gianotti, Quarrie and Hume, 2009; Viljoen and Patricios, 2012). Whilst 

players were not eligible to attend these workshops, improvements in players’ injury 

prevention attitudes, beliefs and behaviour have been attributed to their coaches 

attending a BokSmart workshop (Brown et al., 2016a). This suggests that these 

workshops might be a viable approach to aiding implementation of community-

based sports injury prevention programmes. How educational workshops induce 

positive behaviour changes in attendees is unclear. Behaviour change models, such 

as the TPB or the HAPA model, highlight the importance of self-efficacy or 

behavioural control in developing intention to change behaviour (Ajzen, 1991; 

Schwarzer, 2008).  

A recent study of South African coaches and referees assessed changes in 

constructs of the Theory of Planned Behaviour (intention, attitude, subjective norms, 

perceived behavioural control) before and after attending a BokSmart workshop 

(Brown et al., 2021). Median scores for all constructs positively increased post-

workshop (p<0.001). However, a limitation of this study was it did not measure 

outcome behaviour and it is unknown whether workshop attendance led to greater 

BokSmart implementation. A further study, again using the Theory of Planned 

Behaviour, found that youth soccer coaches attending an anterior cruciate ligament 

(ACL) injury prevention workshop had significant (p<0.05) pre-post improvements 

in attitudes towards the programme, perceived behavioural control and behavioural 

intention (Frank, Register-Mihalik and Padua, 2015). However, only 8 of the 15 

teams (53%) present at the workshop adopted the intervention during the season. 

Suboptimal implementation indicators, such as not completing all exercises or not 

addressing incorrect technique, were also noted when observing sessions. Whilst 

improvements in attitudes, perceptions and intention are positive, the lack of 

translation to behaviour highlights the intention-behaviour gap and suggests the 

need to explore post-motivational behavioural determinants.  
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Furthermore, McKay et al (2016) developed an 11+ workshop focusing upon the 

programme content and developing self-efficacy, rather than educating coaches 

about football injury risk or programme efficacy. Youth female football coaches were 

invited to attend a workshop and completed a post-workshop questionnaire 

assessing perceptions towards football injuries and HAPA constructs. As 

hypothesised, task self-efficacy was significantly associated with intention to use 

the 11+ (ρ=0.53, p0.01) as was outcome expectancy (ρ=0.13, p0.05). The small 

sample size (n=10) and no link between intention and outcome behaviour limit the 

results of the study, but do provide some insight into the importance of self-efficacy 

and how this can be improved. A recent study has expanded upon this, assessing 

task self-efficacy (understanding of the 11+ and confidence in using the 11+) and 

maintenance self-efficacy (confidence in use the 11+ if there was a lack of training 

space and if players had a lack of interest) (Owoeye et al., 2020b). Under-18 football 

coaches (n=73) attended a pre-season 11+ workshop, completing pre-post surveys 

assessing relevant HAPA constructs. Significant improvements were seen in self-

efficacy scores (p<0.05), whilst most self-efficacy measures were significantly 

correlated with intention to use the 11+. Although this study shows educational 

workshops can improve attendee self-efficacy, there was no assessment of whether 

self-efficacy did lead to changes in behaviour or 11+ implementation.  

It is important to note the limitations of these studies, particularly the lack of 

assessment or association between improvements in behavioural determinants and 

behaviour itself. These behavioural models need to be fully validated for their 

continued use in the sports injury prevention field to prevent researchers from 

embarking upon a path of improving self-efficacy and intention, which subsequently 

does not result in behaviour change. A further consideration is that all mentioned 

studies were all conducted on North American football coaches or South African 

rugby coaches. Given the contextual differences, both geographical and sport-

specific, there is a need to assess the behavioural determinants of English rugby 

coaches towards Activate, and how these are associated with programme 

implementation.  

Whilst it is undoubtedly positive to see the increasing use of behaviour change 

models in the sports injury prevention field, behaviour change is only one of many 

critical factors to aid implementation (Finch, 2011b). For efficacious interventions to 

be successfully implemented in applied settings, there must be thorough 

understanding of the ecological context and target population (Finch, 2006). 

Numerous efficacious interventions do not have their desired effects in the applied 

setting through failure to assess and interpret contextual determinants (Kessler and 

Glasgow, 2011). Whilst effectiveness is a key outcome measure for any injury 

prevention intervention, evaluating aspects which precede establishing 

effectiveness is critical to ensuring successful implementation.  
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1.9. IMPLEMENTATION FRAMEWORKS 

Implementation frameworks can be used to plan, guide, and assess the translation 

of research into practice. One such model is the Reach Effectiveness Adoption 

Implementation Maintenance (RE-AIM) framework. The RE-AIM framework was 

developed as a tool to evaluate the overall impact of public health interventions in 

areas including physical activity, disease management, substance abuse and health 

promotion (Glasgow, Vogt and Boles, 1999; Gaglio, Shoup and Glasgow, 2013). 

The framework is based on work by Abrams et al (1996) who defined an 

intervention’s impact as its ‘Reach’ (proportion of targeted population that participate 

in the intervention) multiplied by its ‘Efficacy’ (intervention success rate). Glasgow 

et al (1999) expanded this by including three additional dimensions: ‘Adoption’ 

(proportion of setting and practices that adopt the intervention), ‘Implementation’ 

(extent to which the intervention is implemented) and ‘Maintenance’ (extent the 

intervention is sustained over time). More recently, the framework has been used to 

evaluate the impact of policy change in public health interventions (Jilcott et al., 

2007), planning behaviour change interventions prior to dissemination (Klesges et 

al., 2005; King, Glasgow and Leeman-Castillo, 2010), and in the sports injury 

prevention field (Finch, 2011b; O'Brien and Finch, 2014a; Donaldson et al., 2019b).  

The limitations of sports injury prevention implementation research are highlighted 

in a systematic review of implementing injury prevention programmes in team ball 

sports (O'Brien and Finch, 2014a). Using a 31 item RE-AIM checklist to extract data, 

58% of studies assessed intervention effectiveness. However, ‘Reach’ and 

‘Implementation’ were only assessed in 34% and 36% of studies respectively, with 

few studies assessing ‘Adoption’ (7%) and ‘Maintenance’ (1%). No neuromuscular 

training programme can be effective if it is not adopted and maintained, and yet 

there is a paucity of research in this area. Conducting a review of the existing rugby 

injury prevention literature would highlight knowledge gaps around the 

implementation of prevention strategies, providing guidance to researchers and 

stakeholders on future directions and limitations of the current body of evidence.  

An extension to the RE-AIM framework has been recommended for studies 

investigating sports injury prevention in community settings (Finch and Donaldson, 

2010). The RE-AIM Sports Setting Matrix seeks to evaluate all dimensions at 

various tiers, ranging from governing bodies, schools, coaches, and players, given 

the influence each may have on implementation in this context. Resources and 

barriers in community settings are different from professional sporting 

environments, where much research is conduced, and they may also differ between 

community settings, meaning that implementation strategies may need to be 

tailored to their targeted contexts. For example, it would be reasonable to assume 

that in educational settings, coaches have greater responsibility and authority than 

players. In English schoolboy rugby union, this might mean that coaches decide 

whether to use injury prevention strategies, such as Activate, but their practices 

might also be dictated by policy at a school or broader national level. Therefore, 
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there is a need to assess how these different hierarchical levels of influence interact 

to influence implementation.  

It has been highlighted that numerous prevention strategies can reduce injury risk 

in rugby; however, intervention potency is dependent on numerous implementation 

factors, ranging from intervention awareness, end-users’ perceptions and 

contextual barriers. Many of these factors are often not assessed, with efficacy 

evaluated in randomised controlled trials and the intervention subsequently 

disseminated for widespread use. This ultimately results in poor implementation and 

a lack of effectiveness in the applied setting. Activate was disseminated by the RFU 

after the publication of the efficacy study (Hislop et al., 2017), but up until this point 

there has been no evaluation of it implementation or effectiveness. As such, this 

thesis sought to address these knowledge gaps through the following research 

questions…  

2.1. RESEARCH QUESTIONS 

1. Are key implementation determinants, appraised using the RE-AIM 

framework, evaluated and reported in original rugby injury prevention 

studies?  

2. What are the knowledge, perceptions and awareness of schoolboy rugby 

coaches and players towards injury risk, prevention and the Activate 

programme? 

3. Does attendance at an Activate workshop, underpinned by the Health Action 

Process Approach (HAPA) model, change coaches’ a) perceptions towards 

injury risk and prevention, and/or b) Activate adoption and adherence during 

the season? 

4. What barriers and facilitators are there to coaches implementing the Activate 

programme in schoolboy rugby? 

5. Is Activate effective at lowering injury risk in schoolboy rugby? If so, what is 

the dose-response relationship of the programme? 

2.2. THESIS OUTLINE 

Over the past two decades numerous studies have described the injury risk of 

English schoolboy rugby (TRIPP model stages 1 and 2; figure 4). This evidence was 

used to inform the development of Activate to reduce rugby injury risk and prevent 

common pathologies identified in these epidemiological studies (stage 3). Activate 

efficacy was subsequently investigated in a randomised controlled of independent 

English schoolboy rugby teams (stage 4) (Hislop et al., 2017), significantly lowering 

injury risk for those completing the programme three times per week. Following the 

publication of these results in 2017, the programme was disseminated nationwide; 

however, prior to this thesis the intervention context had not been described (stage 

5), nor had there been any assessment of Activate effectiveness in the applied 

setting (stage 6).  As such, this thesis sought to investigate Activate implementation 
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(chapters three to five) and effectiveness (chapter six) in English schoolboy rugby 

union, addressing knowledge gaps with regards to the latter stages of the TRIPP 

model. 

 

Figure 4. The six stage Translating Research into Injury Prevention Practice 
(TRIPP) Model and how each stage has been addressed for the Activate Injury 
Prevention Exercise Programme.  

Chapter Two: Evaluating the implementation of Injury Prevention Strategies 

in Rugby Union and League: A systematic review using the RE-AIM framework 

The aim of this systematic review was to assess the implementation of injury 

prevention strategies in rugby union and league at all levels of the game. The review 

used the RE-AIM (‘Reach’, ‘Effectiveness’, ‘Adoption’, ‘Implementation’, 

‘Maintenance’) framework to assess which determinants of implementation are 

reported and evaluated in published literature, with recommendations for how these 

can be improved in future studies for strategies to have their desired effect. The 

results of this review were used to guide chapters three to five, assessing Activate’s 

‘Reach’, ‘Adoption’, ‘Implementation’ and ‘Maintenance’. 
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Chapter Three: Implementation of the Activate injury prevention exercise 

programme in English schoolboy rugby union 

The aim of this study was to assess the implementation of Activate in schoolboy 

rugby union. Using the RE-AIM framework, awareness, perceptions and behaviour 

of players and coaches were assessed using baseline and post-season surveys for 

a single season. Groups reported barriers and facilitators to Activate use. Findings 

from this study informed the development of chapter four, where a behaviour change 

strategy was used to maximise Activate implementation. 

Chapter Four: Utilising a behaviour change model to improve implementation 

of the Activate injury prevention exercise programme in schoolboy rugby 

union 

The aim of this study was to assess the effect of attendance at a pre-season Activate 

workshop on coach perceptions towards injury risk and prevention, and their 

Activate use throughout the season. The workshop design was based upon the 

constructs of a behaviour change model (The Health Action Process Approach 

Model), with differences in behavioural determinants and Activate adoption and 

adherence assessed between attendees and non-attendees. This chapter led to the 

inclusion of a qualitative study (chapter five), investigating barriers and facilitators 

to using Activate. 

Chapter Five: Barriers and facilitators to implementing the Activate injury 

prevention exercise programme – a qualitative study 

This qualitative study investigated coach barriers and facilitators to using Activate 

in the schoolboy rugby environment. A phenomenological approach was adopted, 

linking the barriers and facilitators to constructs of the Health Action Process 

Approach Model. This study gave the necessary context to a pragmatic study 

investigating Activate effectiveness in chapter six.  

Chapter Six: Effectiveness of the Activate injury prevention exercise 

programme to reduce injury risk in schoolboy rugby union 

This pragmatic study assessed the injury risk of schoolboy rugby players who were 

exposed to the Activate programme versus those who did not adopt the programme 

over a single season. Further analysis of the dose-response relationship was 

conducted to assess whether greater adherence provided a stronger preventive 

effect. 

Chapter Seven: General Discussion 

This chapter summarises the findings from each of the previous chapters, providing 

insight into the relevance of these results in applied settings. Recommendations for 
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how these findings may be used to change current practice are discussed, along 

with directions for future research in this field. 

 

Figure 5. Flow diagram showing the relationship between studies and the 
recruitment of participants into each study.  

NOTE: RE-AIM = Reach, Effectiveness, Adoption, Implementation, Maintenance 
Framework. HAPA = Health Action Process Approach Model.   
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CHAPTER TWO 

EVALUATING THE IMPLEMENTATION OF INURY PREVENTION 
STRATEGIES IN RUGBY UNION AND LEAGUE: A SYSTAMETIC 

REVIEW USING THE RE-AIM FRAMEWORK 
 

i. ABSTRACT 

Rugby (union and league) has come under intense scrutiny due to its injury risk. 

Various interventions have been introduced to protect players from injury, with many 

deemed efficacious and advocated for use across various worldwide contexts. 

However, their implementation is less clear. The objective of this systematic review 

was to determine whether injury prevention interventions in rugby have evaluated 

their ‘Reach’, ‘Effectiveness’, ‘Adoption’, ‘Implementation’ and ‘Maintenance’ as per 

the RE-AIM Model Dimension Item Checklist. Six electronic databases were 

searched in November 2019. Inclusion criteria included: English language, peer-

reviewed journal article, original research, field-based rugby code, prospective 

intervention. Of the 4,253 studies identified, 74 met the full inclusion criteria. 

Protective equipment, predominately mouthguards, was the intervention of interest 

in 44 studies. Other interventions included multimodal national injury prevention 

programmes, law changes and neuromuscular training programmes. ‘Effectiveness’ 

was the highest scoring RE-AIM dimension (55%), followed by ‘Reach’ (26%). All 

other RE-AIM dimensions scored below 20%. Research currently focuses on 

determining intervention ‘Effectiveness’. For injury prevention strategies to have 

their desired impact, there must be a shift to address all determinants associated 

with implementation. Consideration should be given to how this can be achieved by 

adopting specific reporting checklists, research frameworks and study designs. 
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1. BACKGROUND 

Rugby (union and league) is popular worldwide with millions of participants (Rugby 

League International Federation, 2015; World Rugby, 2020); however, the sport has 

recently come under scrutiny for its injury risk and resultant public health burden 

(Tucker, Raftery and Verhagen, 2016; Quarrie et al., 2017). A meta-analysis of time 

loss match injuries in professional men’s rugby union reported an injury incidence 

rate of 81 per 1000 player-hours (/1000h) (Williams et al., 2013). In men’s 

community rugby union the incidence is estimated at 43/1000h (Yeomans et al., 

2018b), with similar rates in rugby league (King et al., 2010). In the 2010 women’s 

Rugby World Cup there was an injury incidence rate of 36/1000h (Taylor, Fuller and 

Molloy, 2011), whilst a systematic review of studies in youth rugby union and league 

had a pooled injury incidence of 27/1000h (Freitag et al., 2015). Whether these rates 

are considered high, or indeed acceptable (Fuller, 2007; Sport Collision Injury 

Collective, 2016; Tucker, Raftery and Verhagen, 2016), it is in the interest of all 

stakeholders to make rugby as safe as possible for all players.  

Various sports have successfully decreased injury risk through preventative 

measures such as protective equipment (Benson et al., 2009), neuromuscular 

training programmes (Lauersen, Bertelsen and Andersen, 2014), and law changes 

(Black et al., 2016). Whilst many of these interventions are well received and widely 

disseminated, most do not have their intended effect in the ‘real-world’ due to poor 

implementation. For example, the Nordic hamstring curl can reduce hamstring 

injuries by 51% (Al Attar et al., 2016) yet only 17% of professional football clubs use  

this exercise despite the high prevalence of hamstring injuries in the sport (Bahr, 

Thorborg and Ekstrand, 2015). Similarly, the 11+ warm-up programme 

demonstrated a 25% injury reduction in youth and adult football (Thorborg et al., 

2017). However, there has been poor programme adoption worldwide despite the 

football world governing body developing and disseminating the programme 

(Owoeye et al., 2013; O'Brien and Finch, 2016).  

Implementation, or the uptake of research findings into practice (Eccles and 

Mittman, 2006), is complex and requires thorough understanding of end-user 

behaviour along with environmental, social and delivery factors that may facilitate 

or hinder successful outcomes (Finch, 2006). Unfortunately, evaluating this critical 

step is often overlooked in the sports injury prevention field. Instead, the focus is 

often upon developing efficacious interventions and programmes may subsequently 

be promoted without recognition of the complexities of successful implementation 

(Hanson et al., 2014). If researchers and national governing bodies first sought to 

understand contextual determinants of successful implementation, they may be 

empowered to develop specific strategies to effectively design and deliver 

interventions for widespread use. The term scale-up has been applied to this 

practice, and is defined as ‘enabling interventions to have maximum impact’ 

(Donaldson and Finch, 2013). 
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Numerous theories and frameworks have been developed to evaluate the impact of 

public health interventions (Tabak et al., 2012). RE-AIM (‘Reach’, ‘Effectiveness’, 

‘Adoption’, ‘Implementation’, ‘Maintenance’) is an evaluation framework (Glasgow, 

Vogt and Boles, 1999) designed to assess outcomes and processes across different 

levels. Each dimension has a specific operational definition (table 1), identified 

through ‘italics’, which should not be confused with similar terms used colloquially. 

The framework has been applied to physical activity, disease management, 

substance abuse (Gaglio, Shoup and Glasgow, 2013), policy change (Jilcott et al., 

2007), and the planning of behaviour change interventions (King, Glasgow and 

Leeman-Castillo, 2010). More recently the framework has been used in sports injury 

prevention studies to assess the implementation of neuromuscular training 

programmes (Vriend, Coehoorn and Verhagen, 2015), and perceptions towards 

preventive interventions (Brown et al., 2016c). Within RE-AIM, an intervention’s 

overall impact is dependent on addressing all five dimensions (Glasgow, Vogt and 

Boles, 1999).  For example, if an intervention has high ‘Effectiveness’ but low 

‘Adoption’, it will have limited impact (Verhagen and Finch, 2011). 

Table 1. Definition of the 5 dimensions of the RE-AIM framework (Glasgow, Vogt 
and Boles, 1999; RE-AIM, 2019).  

Dimension Definition 

‘Reach’ (R)  Proportion and representativeness of targeted population that 
participate in the intervention.  

‘Effectiveness’ (E) Intervention success or failure rate if implemented as per 
guidelines.  

‘Adoption’ (A) Proportion and representativeness of settings and delivery 
agents willing to adopt the intervention  

‘Implementation’ (I) The extent to which the intervention is delivered as intended 
(fidelity, consistency, cost, time) in the real world. 

‘Maintenance’ (M) The extent to which the intervention is sustained over time at 
institutional and individual level. 

O’Brien and Finch (O'Brien and Finch, 2014a) conducted a systematic review to 

evaluate  implementation of neuromuscular training programmes in team ball sports. 

They adopted the 31-item RE-AIM Model Dimension Item Checklist (MDIC) to 

comprehensively assess the level of reporting for each dimension within the 

literature (Kessler et al., 2013). Large knowledge gaps existed regarding ‘Adoption’ 

and ‘Maintenance’ of interventions, with research focused heavily upon 

‘Effectiveness’ (O'Brien and Finch, 2014a). This is concerning given interventions 

require ‘Adoption’ and ‘Maintenance’ to have their intended outcome (Glasgow, 

Vogt and Boles, 1999). These knowledge gaps are a call to action to evaluate and 

report determinants which influence implementation. Achieving this will enable 

stakeholders to adapt new or existing interventions and scale-up their 

implementation.  

There has been a plethora of injury prevention studies in response to the reported 

injury rates in rugby.  Yet, as promising interventions are rapidly being rolled out in 

individual rugby unions and around the world, it is unclear whether implementation 

efforts have been research informed. Therefore, the objective of this systematic 
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review was to assess whether implementation factors, categorised and appraised 

using the RE-AIM framework, have been evaluated in the rugby injury prevention 

literature across all levels of the game. Identification of implementation knowledge 

gaps around existing primary injury prevention interventions is critical in ensuring 

that researchers, policy makers and governing bodies are able to address potential 

barriers to intervention scale-up.  

2. METHODS 

2.1. Search Strategy 

This review was registered with PROSPERO (trial registration number: 

CRD42018098560) and conducted in accordance with the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Shamseer 

et al., 2015). A meta-analytic approach was not deemed appropriate given the 

review sought to evaluate implementation factors, rather than outcome effects, of 

injury prevention interventions. The review was conducted in accordance with the 

ethical standards of the International Journal of Sports Medicine (Harriss, 

MacSween and Atkinson, 2019). 

In consultation with a health subject librarian, six electronic databases (PubMed, 

Embase, SPORTDiscus, PsycINFO, Web of Science, Scopus) were searched from 

their date of inception. Additional references were obtained through journal 

searches, exploring reference lists and contacting experts in this field. Four key 

search themes were identified (rugby, injury, prevention, RE-AIM) and expanded to 

maximise the number of retrieved articles. Where applicable, medical subject 

headings (MeSH) were used along with text words (appendix 3). 

On completion of each database search, duplicates were removed and two pairs 

(pair 1 = CDM and CB; pair 2 = SB and JCB) of reviewers screened titles and 

abstracts of the remaining articles. Reviewers screened the articles independently 

before reaching consensus within their pair (inter-rater reliability - Pair 1: 94% 

agreement, κ = 0.56; Pair 2: 93% agreement, κ = 0.56). If consensus could not be 

reached, a reviewer from the other pair made a final decision. For abstracts 

progressing to full text review, each pair reviewed half of the papers and through 

discussion reached consensus on final inclusion.  

2.2. Eligibility Criteria 

Articles were included provided they were (1) English language, (2) peer-reviewed, 

(3) based on original research, (4) involved field-based contact rugby players (all 

codes), and (5) investigated a prospective primary prevention intervention. An 

intervention was defined as an intentional action or process designed to prevent or 

reduce injury risk in rugby (i.e., primary prevention). Studies were excluded if they 

only assessed injury risk factors (i.e., no intervention), reported duplicate data from 

another study, or did not report outcomes relating to the RE-AIM framework. 

Interventions focused on secondary or tertiary injury prevention were excluded.  



37 

 

2.3. Study Design and Quality Appraisal  

Studies were classified by their overall design according to the classification 

proposed by Curran et al (2012). Non-hybrid designs included either efficacy 

(explanatory trials conducted under ideal conditions), effectiveness (pragmatic trials 

conducted in ‘real-world’ settings) or full implementation studies (Gartlehner et al., 

2006; Curran et al., 2012), based on their stated objectives. The primary aim of Type 

I hybrid effectiveness studies is to establish intervention effectiveness; the 

secondary aim is to understand implementation context. Co-primary aims of Type II 

hybrid effectiveness studies are to determine both effectiveness and utility of an 

intervention strategy with equal emphasis. Type III hybrid effectiveness studies aim 

to determine the utility of an implementation strategy with the secondary aim of 

assessing clinical outcomes (Curran et al., 2012). The methodological quality of 

quantitative studies was assessed using a modified Downs and Black (DB) quality 

assessment tool (appendix 4) (Downs and Black, 1998). The score for each article 

was calculated to a maximum of 28 points and subsequently given a rating based 

on the total score: poor (≤14), fair (15-19), good (20-25), or excellent (26-28) 

(Hooper et al., 2008). Levels of evidence were categorised according to the 

guidelines of the Oxford Centre of Evidence Based Medicine (appendix 5) (Centre 

for Evidence Based Medicine, 2009). Qualitative studies were assessed using the 

National Institute for Care and Excellence (NICE) Quality Appraisal Checklist for 

Qualitative Studies (appendix 6) (National Institute for Health and Care Excellence, 

2012). The lead author (CB) conducted all quality appraisals and categorised all 

study designs. 

2.4. Data Extraction 

On completion of full text screening, the lead author extracted the following data 

from each study: year of publication, participant demographics, country of 

investigation, intervention type, and intervention delivery agent (individuals who 

delivered intervention components). Playing age was categorised into youth 

(participants competing at under-21 and below) or senior (no age restriction). 

Playing standard was divided into amateur (youth, community, university, ‘semi-

professional’) or professional. For the purpose of this review, named intervention 

programmes that were developed and endorsed by national governing bodies, 

typically including a variety of intervention strategies, were termed multimodal 

national injury prevention programmes.  

Data pertaining to the RE-AIM framework were extracted using the 31 item RE-AIM 

MDIC (appendix 7) (Kessler et al., 2013) which determined whether each item was 

addressed (answered ‘yes’, ‘no’, ‘inappropriate’ or ‘not applicable’). The level of 

reporting for each item or dimension was calculated as a proportion of ‘yes’ answers 

for eligible items (‘yes, ‘no’, ‘inappropriate’) (O'Brien and Finch, 2014a). A MDIC 

impact score was calculated for each study using the same method. For example, 

an article achieving 12 ‘yes’ answers, 10 ‘no’ answers, 8 ‘yes – inappropriate’ 

answers and 1 ‘not applicable’ answer would achieve a score of ((12)/(12+10+8) x 

100) = 40%.  
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Figure 6. Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) flowchart for rugby injury prevention literature retrieval. ‘Ineligible rugby 
format’ category included all non-field based and/or non-contact rugby. 

3. RESULTS 

3.1. Search Strategy 

Initial database searches yielded 4,253 articles, with 3,091 potentially relevant 

articles to be screened following duplicate removal (figure 6). Of these, 2,766 were 

excluded during title and abstract screening, leaving 325 articles for full-text review. 
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Two hundred and forty-three articles were excluded at this stage whilst 8 full texts 

could not be retrieved. A total of 74 studies were retained for synthesis.  

3.2. Study Characteristics 

The earliest published study was in 1977, with 34% of articles published between 

2010-2019. Most studies were conducted in Australia (n=21), followed by New 

Zealand (n=17) and South Africa (n=12). Rugby union was the code of interest in 

67 studies, six studies investigated rugby league and one study included both codes 

(appendix 8). 

Protective equipment was the most frequently investigated intervention (n=44), 

followed by national injury prevention programmes (n=9), law changes (n=7), 

neuromuscular training programmes (n=7) and law enforcement (n=3). Other 

interventions included training load manipulation, stress management, injury 

prevention education and a “multidisciplinary approach to reducing injury risk” in a 

professional team (Tee et al., 2018) (all n=1). Of the 44 equipment studies, 

mouthguards were the intervention of interest in 37 studies and headgear in 12 

studies.  A range of other protective equipment was investigated (all n=≤5).  

Forty-one studies included only men, ten included men and women, and one study 

included only women. Participant gender in the remaining studies was either 

unreported (n=19) or deemed not applicable (n=3) given researchers investigated 

general policies rather than targeted populations. Sixteen studies assessed youth 

rugby players, 12 assessed senior players, and 19 studies included both. One study 

did not describe participant age. 

Efficacy/effectiveness were the most common study design (n=27), and there were 

12 implementation studies. Type II hybrid designs (n=16) were more common than 

Type I (n=9) and type III hybrid designs (n=10). No delivery agents were identified 

in 36 cases, predominately in observational studies assessing players’ use of 

equipment. Referees (n=13) and coaches (n=11) were most frequently identified as 

delivery agents, followed by national governing bodies (n=9) and club sports science 

or medical staff (n=8). Other delivery agents included community-based dentists 

(n=6), individual rugby club staff (n=2), workshop instructors from governing bodies 

and research staff (both n=1), podiatrists (n=1) and parents (n=1).  

3.3. Quality and Level of Evidence 

Cross-sectional (Oxford level 3c) studies were the most frequent (n=31), followed 

by cohort studies (level 2b; n=27) and randomised controlled trials (level 1b; n=7). 

The median DB score was 15 (8-23) (table 2). One study was qualitative in design, 

scoring ++ on the NICE quality assessment checklist for qualitative studies. The 

methodological quality score and level of evidence for each study can be found in 

appendix 8.  
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Table 2. Study level of evidence and methodological quality rating.  

OCEBM 
Level 

Studies (n) per DB Score 
Rating (%) 

Median 
DB 

Score 
(Range) 

Mean 
EV 

Score 

Mean 
IV 

Score 

MDIC 
Dimensions 
Addressed 

Mean 
MDIC 

Impact 
Score 

Good 
(20-25) 

Fair 
(15-19) 

Poor 
(≤14) 

1  
(n=7) 

3 
(4%) 

2 
(3%) 

2 (3%) 
19 

(9-23) 
1.7/3 7.9/13 57% 24% 

2* 
(n=31) 

6 
(8%) 

9 
(12%) 

13 
(18%) 

16 
(11-21) 

2.3/3 6.3/13 86% 19% 

3 
(n=33) 

2 
(3%) 

17 
(23%) 

17 
(23%) 

15 
(8-21) 

2.2/3 5.8/13 100% 19% 

4  
(n=2) 

- - 2 (3%) 
12 

(12-12) 
2.0/3 6.5/13 43% 16% 

Total 
11 

(15%) 
28 

(38%) 
34 

(47%) 
15  

(8-23) 
2.2/3 6.1/13 - - 

Note: OCEBM = Oxford Centre for Evidence Based Medicine Model (appendix 5), 
DB = Downs and Black Checklist , EV = External Validity (DB items 11-13), IV = 
Internal Validity (DB items 14-26), MDIC = RE-AIM model dimension item checklist. 
*In the absence of specific guidelines, quasi-experimental studies were classified 
as level 2b evidence given their non-randomised design. 

3.4. Reporting of RE-AIM Dimensions 

Most studies addressed at least one item pertaining to ‘Effectiveness’ (96%) and 

57% of studies reported information relating to ‘Reach’. ‘Adoption-setting level’ 

details were reported in 41% of studies, but only 14% addressed ‘Adoption-delivery 

agent level’. ‘Implementation’ was addressed in 31% of studies, with ‘Maintenance’ 

(‘individual’ and ‘setting-level’) reported in 12% and 13% of studies respectively. 

As per the RE-AIM MDIC, ‘Effectiveness’ was the dimension with the highest level 

of reporting (55%), more than double the next nearest dimension (‘Reach’, 26%). 

All remaining dimensions scored below 20% (figure 7).  

 

Figure 7. Level of reporting per RE-AIM MDIC dimension (all papers pooled). 
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NOTE: REA = ‘Reach’, EFF = ‘Effectiveness’, A-SL = ‘Adoption – Setting level’, A-

DAL = ‘Adoption – Delivery agent level’, IMP = ‘Implementation’, M-IL = 

‘Maintenance – Individual level’, M-SL = ‘Maintenance – Setting level’, MDIC = RE-

AIM model dimension item checklist. 

3.5. Level of reporting of individual RE-AIM MDIC items 

The level of reporting by individual RE-AIM MDIC item is presented in figure 8.  

Sixty-two studies reported a primary outcome measure (item 5), with 11 studies 

failing to report broader outcome measures (item 6). No studies reported the 

characteristics of intervention delivery agents (item 16) or the long-term attrition (>6 

months) of participants (item 26). Only 11 studies provided information relating to 

adherence (item 18) and one study reported changes that were made to the 

intervention during delivery (item 19). Qualitative methods were rarely used or 

reported across dimensions (items 4, 9, 17, 22, 27, 31), with levels of reporting 

ranging from 3-7% for these items.  

 

Figure 8. Level of reporting for each RE-AIM MDIC item (all papers pooled).  

Note: REA = ‘Reach’, EFF = ‘Effectiveness’, A-SL = ‘Adoption – Setting level’, A-
DAL = ‘Adoption – Delivery agent level’, IMP = ‘Implementation’, M-IL = 
‘Maintenance – Individual level’, M-SL = ‘Maintenance – Setting level’, MDIC = RE-
AIM model dimension item checklist. 

3.6. Intervention Types 

Of the five intervention types found in more than one study, national injury 

prevention programme studies (Quarrie et al., 2007; Gianotti, Quarrie and Hume, 

2009; Poulos and Donaldson, 2012; Brown et al., 2015a; Poulos and Donaldson, 

2015; Brown et al., 2016b; Brown et al., 2016c; Brown et al., 2018b; Sewry et al., 

2018) had the greatest mean MDIC impact score, addressing all RE-AIM MDIC 

dimensions (table 3). Law change studies (Noakes, Jakoet and Baalbergen, 1999; 

Gabbett, 2005; Gianotti et al., 2008; Bohu et al., 2009; Fuller et al., 2009; Hendricks 
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et al., 2014; Reboursiere et al., 2018) failed to report information relating to the 

‘Implementation’ and ‘Adoption delivery-agent’ of such laws, whilst also having the 

lowest mean DB score. Of protective equipment studies, 70% used ‘Adoption’ as an 

outcome measure. However, these studies scored poorly on both ‘Adoption’ 

dimensions as they omitted information relating to settings and delivery-agents. 

‘Maintenance’ of protective equipment use was not reported in any paper. Studies 

investigating NMT training programmes (Cooney, Coleman and Flynn, 2000; Cusi 

et al., 2001; Brooks et al., 2006; Naish et al., 2013; Hislop et al., 2017; Attwood et 

al., 2018; Evans, Hughes and Williams, 2018) had the highest median DB score but 

all failed to report programme ‘Maintenance’.  

Table 3. RE-AIM MDIC dimension score and quality assessment score per 
intervention type.  

Intervention REA EFF A-SL 
A-

DAL 
IMP M-IL 

M-
SL 

Mean 
MDIC 

Impact 
Score 

Median 
DB 

Score 

Equipment (n=44) 23% 49% 13% 7% 13% 0% 0% 17% 15 

National IPP (n=9) 33% 62% 28% 19% 13% 14% 22% 27% 16.5 

Law Change (n=7) 17% 64% 75% 0% 0% 25% 29% 26% 14 

NMT (n=7) 48% 56% 26% 4% 19% 0% 0% 22% 20 

Law Enforcement (n=3) 10% 17% 22% 0% 33% 11% 44% 20% 18 

Note: Mean level of reporting per RE-AIM MDIC dimension is reported by 
intervention type. NMT = Neuromuscular training, IPP = Injury Prevention 
Programme, REA = ‘Reach’, EFF = ‘Effectiveness’, A-SL = ‘Adoption – Setting 
level’, A-DAL = ‘Adoption – Delivery agent level’, IMP = ‘Implementation’, M-IL = 
‘Maintenance – Individual level’, M-SL = ‘Maintenance – Setting level’, MDIC = RE-
AIM model dimension item checklist, DB = Downs and Black Checklist.  

3.7. National Injury Prevention Programmes 

Multimodal national injury prevention programmes were often addressed in multiple 

papers, each evaluating different outcome measures (e.g., not reporting duplicate 

data). BokSmart (South Africa) was the only programme to address all seven 

dimensions of the RE-AIM MDIC (table 4), scoring on 19 out of the 31 items 

collectively across seven related papers (Hendricks et al., 2014; Brown et al., 2015a; 

Brown et al., 2016b; Brown et al., 2016c; Brown et al., 2018a; Brown et al., 2018b; 

Sewry et al., 2018). RugbySmart (New Zealand) has been evaluated across five 

dimensions (Quarrie et al., 2005; Quarrie et al., 2007; Gianotti et al., 2008; Gianotti, 

Quarrie and Hume, 2009), scoring on 12 questions. Three dimensions were 

addressed for the Rugby Injury Performance Project (RIPP; New Zealand) (Gerrard, 

Waller and Bird, 1994; Marshall et al., 2001; Marshall et al., 2002; Marshall et al., 

2005; Quarrie et al., 2005) and one paper presented data from both RugbySmart 

and RIPP (Quarrie et al., 2005). Other national   injury prevention programmes were 

identified, but related studies only investigated one specific intervention and were 

not classed as multimodal; for instance, the MayDay safety procedure for 

SmartRugby (Poulos and Donaldson, 2012, 2015) (Australia) and the Activate 

programme of Rugby Safe (Hislop et al., 2017; Attwood et al., 2018) (England). 
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Table 4. Aspects of the RE-AIM framework addressed by National Injury Prevention 
Programmes. 

National IPP REA EFF A-SL 
A-

DAL 
IMP 

M-
IL 

M-
SL 

Dimensions 
Addressed 

MDIC 
Answered 

‘Yes’ 

BokSmart ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100% 19/31 

RugbySmart ✓ ✓   ✓ ✓ ✓ 71% 12/31 

RIPP ✓ ✓   ✓   43% 7/31 

Note: IPP = Injury Prevention Programme, RIPP = Rugby Injury Performance 
Project, REA = ‘Reach’, EFF = ‘Effectiveness’, A-SL = ‘Adoption – Setting level’, A-
DAL = ‘Adoption – Delivery agent level’, IMP = ‘Implementation’, M-IL = 
‘Maintenance – Individual level’, M-SL = ‘Maintenance – Setting level’, MDIC = RE-
AIM model dimension item checklist. 

4. DISCUSSION 

This is the first systematic review to evaluate the implementation of injury prevention 

strategies in rugby. Following PRISMA guidelines, 74 studies were identified and 

assessed using the 31-item RE-AIM MDIC. Studies routinely reported information 

regarding ‘Effectiveness’, with little consideration given to reporting levels of 

‘Reach’, ‘Adoption’, ‘Implementation’, or ‘Maintenance’.  

It is perhaps not surprising that ‘Effectiveness’ had the highest level of reporting. 

Systematic reviews conducted in a variety of contexts, including sports injury 

prevention (O'Brien and Finch, 2014a) and behaviour change in public 

health(Gaglio, Shoup and Glasgow, 2013; Harden et al., 2015) reported similar 

findings. Research emphasis on ‘Effectiveness’ as a primary outcome measure is 

not a recent trend, but notably the terms ‘Efficacy’ and ‘Effectiveness’ are often used 

interchangeably, despite different meanings (Gartlehner et al., 2006). Within the RE-

AIM framework itself, both concepts are included in the ‘Effectiveness’ domain, 

which has contributed to persistent assumptions that efficacy automatically leads to 

effectiveness. In 2011, Kessler and Glasgow (2011) called for a 10-year moratorium 

on randomised controlled trials in healthcare, stating that efficacy studies were, 

problematically, becoming the only type of evidence considered by researchers and 

clinicians. This statement was reinforced by findings of a systematic review of sports 

injury prevention, where 420 efficacy studies were identified compared to just 32 

effectiveness studies (Klügl et al., 2010). Whilst this paper is now dated, and there 

have since been numerous calls for greater use of different study types to aid 

implementation (Finch, 2011b; Hanson et al., 2014), it is evident the sports injury 

prevention field still has a long way to go in achieving this shift.  

National injury prevention programmes had the greatest impact score of commonly 

used interventions, being the only intervention type for which all dimensions have 

been addressed. Boksmart evaluated the greatest number of items and dimensions, 

despite being the newest national injury prevention programme, whilst also being 

one of the only interventions supported by qualitative research. Law change studies 

also fared well despite six of the seven studies failing to score on any ‘Adoption’ 
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items. It is plausible that because law changes are enforced across entire 

populations, reporting of participant characteristics or the delivery agents enforcing 

these laws are viewed as less important than ‘Effectiveness’ outcomes. The same 

may also hold for the ‘Implementation’ dimension, although results from law 

enforcement studies included in this review suggest tackle (Fuller et al., 2010; 

Brown et al., 2018a) and ruck (Kraak et al., 2019) laws may not be implemented as 

intended. There was no consideration of ‘Maintenance’ of neuromuscular training 

programmes, but given three studies were published in 2017, there may be ongoing 

research into this dimension. It is also possible that the studies were stopped after 

efficacy was evaluated, which is a common limitation in the literature. Despite a 

disproportionate emphasis in the literature, protective equipment studies had the 

poorest RE-AIM MDIC score. Given the equivocal findings around protective 

equipment in rugby (McCrory, 2001; Gardner et al., 2014), researchers should 

consider whether it is beneficial to direct efforts towards addressing implementation 

knowledge gaps in this context.    

Whilst many randomised controlled trials report efficacious results, their highly 

controlled nature and failure to address the complexity of implementation (Hanson 

et al., 2014) means that many interventions developed solely under this approach 

do not have their intended effect in the ‘real-world’. This is in part associated with 

the poor external validity of these studies (Avellar et al., 2017), reinforced by the 

results of the present review. Many studies failed to report the representativeness 

of the included settings, participants, and delivery-agents. As a result, it would be 

challenging for readers and researchers to generalise the findings. To address this 

issue, Glasgow et al (2003) updating author guidelines, regardless of study type, to 

improve the reporting of external validity and aid readers when selecting 

interventions. However, this recommendation does not appear to have been 

routinely regarded in studies included in this review.  

Interventions are often trialled in a controlled environment and then subsequently in 

a ‘real-world’ setting (Finch, 2006). However, this process is vastly time consuming 

and in some healthcare fields it has been reported there is a 30 year lag between 

the discovery of an efficacious intervention and widespread adoption (Steckler and 

McLeroy, 2008). To accelerate this process, one approach could be to focus less 

upon the use of level one evidence, instead utilising pragmatic and/or qualitative 

study designs (Kessler et al., 2013). Curran et al (2012) have proposed the use of 

hybrid study designs with a dual focus of assessing effectiveness alongside 

implementation to expedite research into practice. Findings from the present review 

suggest that whilst hybrid designs are being utilised, there is still a bias towards 

establishing intervention efficacy. Furthermore, studies which were Type III hybrid 

designs or implementation studies commonly used surveys to assess barriers and 

facilitators, rather than assessing true implementation or scale-up factors. Proctor 

et al (2011) have suggested that implementation research should focus on eight 

outcome measures (acceptability, adoption, appropriateness, implementation cost, 

feasibility, fidelity, penetration and sustainability) to ensure researchers are 

providing meaningful and comparable results. Whilst some of these outcomes were 
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highlighted through the RE-AIM MDIC, the poor level of reporting for ‘Adoption’ and 

‘Implementation’ dimensions suggests these measures are seldom investigated. 

Moreover, many of these outcomes need to be assessed at an individual level in 

order to assess the impact of implementation or scale-up efforts, yet most sports 

injury prevention research is currently conducted at a team or population level. Only 

once these eight implementation outcomes are evaluated and acted upon can we 

expect to see a notable public health benefit, or more specifically a reduction of 

injury risk in rugby.  

All five RE-AIM dimensions are intended to be treated with equal importance and its 

developers have proposed that an intervention’s impact can be calculated by 

multiplying all dimensions (e.g., impact = R x E x A x I x M) (RE-AIM, 2019). Though 

this is a solid theoretical approach, it is possible that an intervention’s overall impact 

could be maximised by focusing on improving its ‘Reach’. For some public health 

interventions, ‘Reach’ could be millions of participants, whilst smaller changes are 

likely in the remaining dimensions (e.g., improving ‘Adoption’ rates by 20%). It is 

imperative that all dimensions are addressed, but it may be that an initial focus on 

‘Reach’ would provide faster, broader improvements in injury risk reduction whereas 

other strategies might yield smaller gains over longer time frames. Moreover, the 

importance of certain dimensions may relate to the intervention type. To illustrate, 

protective equipment can only be effective if it is ‘adopted’ and users are fully 

adherent, whereas neuromuscular training programmes may be effective when 

completed two or three times per week rather than at every session (Hislop et al., 

2017; Attwood et al., 2018).  

The suitability of the RE-AIM framework to assess public health interventions has 

been questioned, given that it fails to fully investigate contextual factors or use a 

mixed-methods approach to provide assessment (Harden et al., 2015). 

Consequently, multiple adaptations have been made to the original five-dimension 

framework since its inception. Finch and Donaldson (2010) developed the RE-AIM 

Sports Setting Matrix specifically for sports injury prevention interventions, 

assessing each dimension at multiple hierarchical levels from national governing 

bodies to end-users. The RE-AIM MDIC assesses the use of qualitative methods at 

each dimension, whilst expanding ‘Adoption’ and ‘Maintenance’ dimensions to 

investigate reporting at multiple user levels. The developers of RE-AIM have 

recently created an extension of the framework, called the Pragmatic Robust 

Implementation and Sustainability Model (PRISM), whereby internal (e.g. patient 

characteristics and perspectives) and external (e.g. environmental policies and 

guidelines) contexts are explored (Feldstein and Glasgow, 2008; Glasgow et al., 

2019). The RE-AIM framework was selected for use in this review because it has 

been previously employed to assess injury prevention programmes across various 

sports (O'Brien and Finch, 2014a), including rugby (Poulos and Donaldson, 2012; 

Brown et al., 2016c). This allows for direct comparisons between studies and 

reviews, whilst affirming that key knowledge gaps are prevalent throughout sports 

injury prevention research. Given the limitations of the RE-AIM framework, future 

research requires greater integration of implementation science principles and more 
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sophisticated frameworks to shift the way researchers design and evaluate 

interventions to progress the injury prevention field forward.  

The number of studies included in this review positively reflects the efforts of the 

rugby research community to reduce injury risk across all levels of the game. 

However, attention should now be directed towards evaluating implementation 

factors more broadly to address the identified knowledge gaps. This systematic 

review has shown that there has been consistent under-reporting of important 

criteria relating to the RE-AIM framework. To ensure routine information collection, 

implementation outcome measures should be incorporated into reporting checklists 

(Glasgow, Lichtenstein and Marcus, 2003) and research frameworks (Glasgow, 

Vogt and Boles, 1999) to aid with the development of interventions and study 

designs for better ‘real-world’ impact. Journals should also encourage authors to 

include all relevant implementation information, such as delivery agent 

characteristics, in articles or supplementary content.  

4.1. Limitations 

Notably, the quality of the papers included in this review varied greatly and only 

seven level one studies were included, two of which scored ‘poorly’ whilst another 

two were ‘fair’ according to the Downs and Black criteria. Preference is often given 

to level one studies in evidence-based medicine due to their low risk of bias 

(OCEBM, 2009); however, in this body of literature it appears that such studies are 

as susceptible to bias as those at “lower” evidence tiers, though the nature of that 

bias likely differs. For example, most included studies were observational cohorts 

or cross-sectional surveys, with low Downs and Black scores largely attributable to 

non-randomisation and lack of participant blinding. Yet, these studies scored well 

on external validity items, reflecting the trade-off between internal and external 

validity inherent in different study designs. It also highlights the potential strengths 

of designs that have traditionally been viewed as “inferior” when the focus is on 

implementation rather than intervention efficacy. Therefore, given that the focus of 

the present review was on the evaluation of implementation factors, rather than the 

effects of a particular intervention, the identified biases are unlikely to have directly 

affected the conclusions. The overall quality of the evidence does, however, speak 

to the challenges of implementing interventions that are supported by studies of 

varied designs, each with significant limitations.    

Eight papers were unavailable for full-text review. Whilst it is not possible to say how 

these studies may have influenced the results, many were published prior to 1998 

and likely written in a similar way to other studies of that era with a focus on 

‘Effectiveness’. 

The lead author completed the quality assessment and data extraction process 

independently. Consequently, individual interpretation of each point may have led 

to systematic error when scoring. However, the inter-rater reliability of the checklist 

has been previously shown as ‘good’ (O'Connor et al., 2015). Using a similar data 

extraction method as adopted here, the percentage agreement between two 
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reviewers using the RE-AIM MDIC has been previously shown to be high (81-91%) 

(O'Brien and Finch, 2014a). Whilst the methodological quality of this review may be 

affected by the process being conducted independently, these findings support the 

use and reliability of the tools.  

5. CONCLUSION 

Research currently focuses heavily on the ‘Effectiveness’ of interventions, with 

minimal acknowledgement of the ‘Adoption’, ‘Implementation’ and ‘Maintenance’ of 

prevention strategies. There needs to be a greater focus on improving intervention 

uptake and scale-up factors in order to maximise injury prevention efforts. To aid 

this, there must be a shift in the sport injury prevention research community away 

from randomised controlled trials in favour of more pragmatic study designs with a 

greater emphasis on external validity, utilising reporting checklists and research 

frameworks drawn from implementation science disciplines. There also needs to be 

a clearer differentiation in study design between implementation and scale-up, with 

concentrated effort at evaluating both steps in the injury prevention process. This 

approach may improve the speed that research translates into practice, whilst 

leading to more favourable individual and population-level outcome.
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CHAPTER THREE 

IMPLEMENTATION OF THE ACTIVATE INJURY PREVENTION 
EXERCISE PROGAMME IN ENGLISH SCHOOLBOY RUGBY 

UNION 
 

i. ABSTRACT 

Objectives 

The implementation of the Activate injury prevention exercise programme has not 

been assessed in an applied context. This study aimed to 1) describe the knowledge 

and perceptions of school rugby coaches and players towards injury risk, prevention 

and Activate, 2) evaluate Activate implementation in schoolboy rugby using the RE-

AIM framework. 

Methods 

Bespoke electronic surveys were administered to coaches (including support staff) 

and players at participating English schools (2018-2020). Most questions and 

statements were answered using a 7-point Likert scale. At baseline, participants 

detailed their Activate awareness and perceptions of injury risk and prevention in 

schoolboy rugby. At post-season, participants reported Activate use throughout the 

study and their perceptions towards the programme. 

Results 

At baseline, significant differences existed between coaches (n=106) and players 

(n=571) in Activate awareness (75% and 13% respectively; χ2=173.5, p<0.001). 

Coaches perceived rugby had a significantly greater injury risk than players, whilst 

holding more positive perceptions towards injury prevention. At post-season, 

coaches reported greater Activate adoption compared to players (76% and 18% 

respectively; χ2=41.8, p<0.001); 45% of players were unaware if they used the 

programme. Median session adherence was twice weekly, with a median duration 

of 10-15 minutes. This suggests Activate was not implemented as intended, with 

recommendations of three 20-minute sessions per week. Both groups identified 

common barriers to implementation, such as lack of time and inclusion of a ball. 

Conclusion 

Coaches are instrumental in the decision to implement Activate. Targeting 

behaviour-change in these individuals is likely to have the greatest impact on 

intervention uptake.    
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1. INTRODUCTION 

The Rugby Football Union (RFU), England’s rugby union governing body, have 

been championing the Activate injury prevention exercise programme. The 20-

minute warm-up, designed to be completed prior to training and matches, has 

shown to be efficacious in reducing youth rugby injury risk (Hislop et al., 2017). 

There are three age-group specific programme available, under-15/16/18, 

incorporating balance, resistance and plyometric exercises with four progressive 

phases to be completed throughout the season (Hislop et al., 2016; Hislop et al., 

2017). In a randomised controlled trial of English schoolboy rugby (under-15 to 

under-18 years old), a 72% reduction in overall match injuries and a 59% reduction 

in concussions were reported in teams maintaining full compliance through a 

season (≥3 times per week). However, only 16% of teams in the intervention arm 

completed Activate as prescribed. If highly resourced schools, supported by a 

research team, could not maintain compliance over a single season, it raises 

questions regarding Activate’s longer-term effectiveness given the complexity of 

implementing such interventions in broader sporting contexts (Finch, 2006; Hanson 

et al., 2014). 

Injury prevention programmes across various sports have been impacted by poor 

implementation (Saunders et al., 2010; Lindblom et al., 2014; Norcross et al., 2016).  

The 11+ (previously ‘FIFA 11+’) is perhaps the most widely evaluated programme, 

with meta-analyses revealing a 20-70% reduction in injury rates across various 

settings (Barengo et al., 2014; Al Attar et al., 2016; Thorborg et al., 2017). However, 

in 2015 only 10% of national football associations endorsed the programme (Bizzini 

and Dvorak, 2015). Low end-user awareness and adoption have been reported 

worldwide (Owoeye et al., 2013; O'Brien and Finch, 2016; Wilke et al., 2018), 

highlighting the difficulty in successfully disseminating and implementing such 

interventions (Hanson et al., 2014). Numerous contextual complexities influence the 

transfer of findings from research to practice, including individual perceptions, social 

influences, political pressures and physical demands (Finch, 2011a; White et al., 

2012; Finch et al., 2014). Many of these factors are not evaluated in research or 

addressed in practice, possibly due to the misconception that people will 

automatically adopt efficacious interventions because injury prevention is of high 

priority (McKay et al., 2014; McKay, Merrett and Emery, 2016). 

Evaluating influences on end-user behaviour is a critical step towards successful 

implementation (Finch, 2006). This is particularly important in community-based 

environments where users may be volunteers, lack adequate training, or are 

constrained by time and resources (Misener and Doherty, 2009). One tool used to 

evaluate the implementation of public health interventions is the RE-AIM framework 

(Glasgow, Vogt and Boles, 1999). Briefly, the framework assesses an intervention 

through five dimensions (table 5); ‘Reach’ (R), ‘Effectiveness’ (E), ‘Adoption’ (A), 

‘Implementation’ (I) and ‘Maintenance’ (M), with barriers and facilitators occurring at 

each dimension. Sport-specific modifications have been recommended to the 

original framework (Finch and Donaldson, 2010), including evaluating each 

dimension at different hierarchical levels  (e.g., coaches and players) because 
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differences in knowledge, perceptions and contextual factors at different levels can 

influence intervention implementation. This was highlighted in a population of South 

African schoolboy rugby coaches and players, where awareness and knowledge of 

the BokSmart injury prevention programme significantly differed between these two 

groups (Sewry et al., 2017b). RE-AIM suggests that for interventions to have their 

desired impact, they need to be well known, adopted and implemented over 

prolonged periods. This is relevant for sports injury prevention programmes (Steffen 

et al., 2013b; Hislop et al., 2017), yet research heavily focuses on effectiveness with 

little assessment of the remaining dimensions (chapter two; O'Brien and Finch, 

2014a). Only efficacy has been assessed for Activate in school rugby (Hislop et al., 

2017).  

End-user perceptions influence injury prevention behaviours (Finch, 2006), thus 

evaluating these in school rugby coaches, support staff, and players would provide 

valuable information to aid Activate implementation. Therefore, this study’s 

objectives were to 1) describe and compare baseline knowledge and perceptions of 

rugby union coaches (including support staff) and players towards injury risk, injury 

prevention and Activate; and 2) evaluate Activate’s ‘Reach’, ‘Adoption’, 

‘Effectiveness’, ‘Implementation’ and ‘Maintenance’ in English schoolboy rugby. 

2. METHODS 

2.1. Pre-study Activate Implementation 

Following publication of an efficacy study in July 2017 (Hislop et al., 2017), the RFU 

began disseminating Activate through online resources and coach development 

events, offering free regional training workshops for coaches and support staff 

registering their interest on the RFU website. In 2018, regional workshops were 

replaced by a “workshop on request” system and all online resources became 

openly available and immediately downloadable on the website with no need to 

register. School coaches were free to take part in these activities, but schools were 

not specifically targeted through advertising campaigns or workshop deliveries prior 

to the 2018 season. Activate dissemination and implementation was completed by 

the RFU. No information is available regarding the number of website registrations 

or workshops run by the RFU external to this study.  

2.2. Recruitment 

The research team compiled a comprehensive, but not exhaustive, database of 

English schools (n=289). School names were retrieved from the RFU website for 

those participating in under-12 to under-19 competitions. Email addresses were 

obtained for school rugby staff members who possibly influenced team warm-up 

procedures (directors/heads of rugby, assistant coaches, medical staff, conditioning 

staff).  Additionally, the RFU publicised the study through coach correspondence 

and social media to aid recruitment, directing potential participants to contact the 

research team. School rugby seasons started between July-September and finished 

between December (generally independent schools) and April (government funded 

state schools). Recruitment emails were sent inviting schools to join the project in 
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pre-season of two consecutive seasons (July-September 2018 and 2019). If a 

response to the initial recruitment email was not received, a follow up email was 

sent two weeks later, after which it was accepted that the school did not wish to 

participate.  

At participating schools, a gatekeeper (primarily the coach) was sent electronic links 

(https://www.onlinesurveys.ac.uk/) to information sheets and consent forms to 

forward onto team staff (hereby referred to as coaches), players and their 

parents/guardians. Ethical approval was gained from the University of Bath (EP 

17/18 167). Patients and public were not involved in the study design. 

2.3. Baseline measures 

Participants were asked to complete an online baseline survey detailing: A) 

demographics, B) perceptions of injury risk in rugby, C) perceptions of injury 

prevention in rugby, and D) Activate awareness (appendix 9). The coach survey 

included 26 questions. A refined player survey (13 questions) was used to maximise 

response rates, containing questions that were re-worded to enable comprehension 

by the youngest participants (Flesch reading ease score = 67).  

Table 5. RE-AIM dimension definitions (Glasgow, Vogt and Boles, 1999) 

Dimension RE-AIM Definition Operationalised Definition 

‘Reach’ 
Proportion of target population 

that participated in the intervention 
Percentage of coaches and players (end-

users) aware of Activate 

‘Effectiveness’ 
Success rate if implemented as 

intended 
Perception that Activate reduced injury 

risk amongst end-users 

‘Adoption’ 
Proportion of settings and 

practices adopting the intervention 

Percentage of coaches self-reporting 
using Activate (adoption and delivery to 

players) 
Percentage of players self-reporting using 

Activate 

‘Implementation’ 
Extent to which the intervention is 

implemented as intended 
Percentage of end-users using Activate 

as intended (adherence and fidelity) 

‘Maintenance’ 
Extent to which the programme is 

maintained over time 

Perception that Activate could be 
maintained over multiple seasons 

Percentage of end-users intending to use 
Activate next season 

Questions in sections B, C and D were taken from studies investigating end-user 

perceptions and intentions towards the 11+ (McKay, Merrett and Emery, 2016; 

O'Brien and Finch, 2016, 2017). Face validity was established in these studies 

through piloting testing them with players, coaches and academic experts in this 

area, Questions were re-worded to ask about rugby and Activate, rather than soccer 

and the 11+. These amendments were face validated by the research team 

(including injury prevention researchers and medical professionals) prior to 

administration. Activate specific questions were aligned with the relevant RE-AIM 

dimensions, using the operationalised definitions presented in table 5 to facilitate 

interpretation and address content validity. The survey consisted of single answer 

multiple choice questions, multiple answer multiple choice questions and scale/rank 

questions. Scale/rank questions were answered on a 7-point Likert scale, for 

example ‘strongly agree’ to ‘strongly disagree’. To prevent bias towards the left of 

https://www.onlinesurveys.ac.uk/
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the scale (Friedman and Amoo, 1999), Likert scales were reversed randomly 

throughout.  

Activate was not mentioned in recruitment correspondence to prevent bias in the 

‘awareness’ questions. Gatekeepers were sent a link to the Activate website after 

completing the baseline survey as a coaching resource, but schools were not 

instructed to adopt the programme. 

2.4. Post-season measures 

Post-season surveys were administered electronically to coaches and players who 

completed the baseline survey (appendix 9). These duplicated the baseline survey 

but contained an additional section (E) investigating Activate use (‘Adoption’, 

‘Implementation’ and ‘Maintenance’) and perceptions of ‘Effectiveness’. Facilitators 

and barriers were investigated with participants selecting multiple-answer pre-filled 

responses if they agreed with the statement provided. This section utilised questions 

from previous studies investigating the 11+ (McKay, Merrett and Emery, 2016; 

O'Brien and Finch, 2016, 2017) and an unpublished pilot study of Activate 

implementation in men’s community rugby (Attwood, 2017). 

2.5. Analysis 

Descriptive statistics were used to summarise continuous [mean, standard 

deviations (SD)] and discrete [percentages (%)] participant demographic data. 

Ordinal data collected from individual Likert scale responses were presented using 

medians, inter-quartile range (IQR), percentages (%) and confidence intervals (95% 

CI). Only participants who reported using Activate were included in the analysis of 

feedback relating to the programme.  

Non-parametric Wilcoxon-Mann-Whitney tests were used to assess differences 

between coach and player Likert scale responses. A 2x2 Chi-squared test (χ2) was 

used to assess differences between groups for dichotomous responses (yes/no; 

‘unsure’ responses were excluded from analysis). Statistical significance was 

accepted at a Bonferroni adjusted α level p≤0.002 (0.05/22 statistical tests) to 

reduce the risk of type I error.  

3. RESULTS 

3.1. Demographics 

Recruitment emails were sent to 289 schools (148 independent, 141 state). At 

baseline, 106 coaches from 31 schools (11%; 25 independent, 6 state) and 571 

players from 23 schools (8%; 17 independent, 6 state) responded to the survey 

(table 6).  
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Table 6. Participants’ baseline characteristics 

Question/demographic Response 
Coaches 

n (%) 
Players 

n (%) 

School type Independent (private) 87 (82%) 393 (69%) 

 State (government funded) 19 (18%) 178 (31%) 

Participant age Mean Age 37.4 (10.5) 15.3 (2.0) 

What is your role? Team staff (100%) - 

 Director of Sport 9 (8%)  

 Head coach/Director of rugby 41 (39%) - 

 Assistant coach 36 (34%) - 

 Team manager 13 (12%) - 

 Conditioning coach 2 (2%) - 

 Medical practitioner 5 (5%) - 

 Player - 571 (100%) 

If coaching, how many years coaching experience do you have? 

 Less than 2 years 13 (13%) - 

 2-3 years 10 (10%) - 

 4-5 years 11 (11%) - 

 6+ years 65 (66%) - 

What is the highest level you have coached? 
 School/Club 54 (55%) - 
 Regional Junior Academy 14 (14%) - 
 County/ constituent body 12 (12%) - 
 Divisional 8 (8%) - 
 Professional 3 (3%) - 
 International 7 (7%) - 

What is the highest coaching qualification you hold? 
 RFU Level 1 16 (18%) - 

 RFU Level 2 38 (42%) - 

 RFU Level 3 19 (21%) - 

 RFU Level 4 5 (5%) - 

 Other 13 (14%) - 

When did you obtain this qualification? 
 Less than 2 years ago 20 (26%) - 

 2-3 years ago 12 (16%) - 

 4-5 years ago 18 (23%) - 

 More than 5 years ago 27 (35%) - 

What age group do you coach/play in? 

 Under-12/13 16 (13%) 107 (19%) 

 Under-14/15 34 (27%) 167 (29%) 

 Under-16 9 (7%) 26 (5%) 

 Under-18/19 42 (33%) 271 (47%) 

 Multiple age groups 5 (4%) - 

Have you previously played competitive rugby? 
 No 9 (8%) - 

 Yes 97 (92%) - 

If yes, what is the highest level you have played? 
 School 12 (12%) - 
 Age group community club 4 (4%) - 
 Junior academy Rugby 3 (3%) - 
 University 11 (11%) - 

 Adult community club 47 (48%) - 
 Professional 13 (13%) - 
 International 7 (7%) - 

Do you have a current medical or first aid qualification? 
 No 30 (28%) - 

 Yes 76 (72%) - 

Have you ever used a specific programme to reduce your/players injury risk? 

 No 65 (61%) 401 (70%) 

 Yes 41 (39%) 170 (30%) 

In the past 12 months, have you experienced a rugby injury that caused you to miss a game or training 
session? 
 No - 244 (43%) 
 Yes - 327 (57%) 

If yes, did it cause you to miss school or work for at least 1 day? 

 No - 218 (67%) 

 Yes - 109 (33%) 
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3.2. Perceptions 

Coaches ‘slightly agreed’ that rugby players are at high risk of injury, believing 

injuries have negative effects on team performance and long-term player health 

(table 7). Coaches (51% ‘agreed’, 95% CI 41-61) held significantly stronger 

perceptions than players that rugby injuries could be prevented (45% ‘agreed’, 95% 

CI 41-49; z=-3.3, p≤0.001). Most coaches ‘strongly agreed’ that injury prevention 

exercises should be performed by rugby players, ‘agreeing’ that a rugby specific 

warm-up could reduce injury risk while improving players’ physical characteristics. 

Significant differences existed between coaches and players when asked ‘who is 

responsible for injury prevention?’ (figure 9). Both groups rated themselves highest 

(97%, 95% CI 94-100 and 87%, 95% CI 84-90 respectively). Coaches felt injury 

prevention was a collective responsibility across all roles, except team managers 

(4%), whilst players thought responsibility was confined to themselves, head 

coaches and conditioning staff (all remaining roles <30%).  

 

Figure 9. Baseline coach and player response to ‘who is responsible for injury 
prevention’? *p<0.001 when assessing coach versus player responses. 

3.3. Reach and Adoption (baseline) 

At baseline, most coaches were aware of Activate (75%, 95% CI 67-83; figure 10) 

but fewer than half reported previous (48%, 95% CI 38-58) or current use (37%, 

95% CI 28-46). Coach awareness largely came from peers (45%, 95% CI 36-54), 

the RFU website (43%, 95% CI 33-52) and RFU community rugby coaches (24%, 

95% CI 16-32) who were employed by the RFU to support community schools and 

clubs. 

Significantly fewer players were aware of Activate at baseline than coaches (13%, 

95% CI 10-16; χ2=173.5, p<0.001). A small percentage reported previously or 

currently using Activate (both 11%, 95% CI 8-14), with a large proportion unsure if 

they currently used the programme (46%, 95% CI 42-50). Player awareness mainly 
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came from their coaches (77%, 95% CI 67-87), with all remaining options under 

14%. 

 

Figure 10. Baseline coach and player responses to Activate awareness and 
adoption. Percentage responding per answer (95% CI). 

3.4. Effectiveness (post-season) 

Coaches with experience using Activate believed it could reduce injury risk (53% 

‘agreed’, 95% CI 41-65; table 8). Adopting coaches held stronger perceptions it 

prevented injuries in their team (43% ‘slightly agreed’, 95% CI 30-56) than players 

(41% ‘neutral’, 95% CI 28-54; z=-3.3, p<0.001).  

3.5. Adoption 

Coaches reported significantly greater adoption rates than players during the study 

period (76%, 95% CI 66-86; and 18%, 95% CI 14-22 respectively; χ2=41.8, 

p<0.001). Players were largely unaware whether they used Activate during the 

season (45%, 95% CI 39-50). All adopting coaches reported using the programme 

prior to training, though 16% (95% CI 6-25%) did not use it prior to matches. 

3.6. Implementation 

Adopting coaches had a median adherence of two sessions per week (45%, 95% 

CI 32-58), with 33% (95% CI 21-45) using Activate thrice weekly as recommended. 

Median duration prior to training was 10-15 minutes (50%, 95% CI = 37-63), with 

28% of coaches taking 15-20 minutes to complete Activate (95% CI 16-40). 

Adopting coaches reported median duration prior to matches was 10-15 minutes 

(31%, 95% CI 19-43), with a third spending 5-10 minutes (33%, 95% CI 21-45). Of 

adopting players, 41% (95% CI 28-54) reported completing 2 sessions per week 

(41%, 95% CI 28-54), with 33% (95% CI 21-46) using Activate three times per week. 

There was no difference between coach and player adherence (χ2= -0.1, p=0.9). 
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Table 7. Baseline perceptions of coaches and players towards injury risk and injury prevention. Percentage responding per answer (95% CI). 

Statement… Role n 
Median 
(IQR) 

Strongly Agree Neither Strongly Disagree 

1 2 3 4 5 6 7 

Rugby Injuries can…           

…shorten a player’s career Coach 106 1 (1-2) 74% (66-82) 16% (9-23) 6% (1-11) 4% (0-8) 0% (-) 0% (-) 0% (-) 

… cause physical problems later in 
life 

Coach 106 1 (1-2) 61% (52-70) 28% (19-37) 10% (4-16) 1% (0-3) 0% (-) 0% (-) 0% (-) 

… have a negative impact on team 
performance 

Coach 106 2 (2-4) 21% (13-29) 37% (28-46) 14% (7-21) 12% (6-18) 5% (1-9) 7% (2-12) 6% (1-11) 

… have a negative impact on a 
player’s quality of life 

Coach 106 2 (2-3) 21% (13-29) 40% (31-49) 23% (15-31) 4% (0-8) 7% (2-12) 3% (0-6) 2% (0-5) 

Rugby players are at high risk of 
suffering an injury 

Coach 106 3 (2-3) 15% (8-22) 33% (25-43) 29% (19-37) 8% (3-13) 9% (4-14) 3% (0-6) 2% (0-5) 

Player 571 3 (2-4) 9% (7-11) 34% (30-38) 28% (24-32) 10% (8-12) 9% (7-11) 7% (5-9) 3% (2-4) 

I expect/a player I coach to sustain an 
injury sometime during the next 

season 

Coach 105 3 (2-3) 15% (8-22) 34% (25-43) 28% (19-37) 8% (3-13) 5% (1-9) 9% (4-14) 1% (0-3) 

Player* 571 3 (3-5) 5% (3-7) 17% (14-20) 31% (27-35) 18% (15-21) 9% (7-11) 15% (12-18) 5% (3-7) 

It is possible to prevent some rugby 
injuries 

Coach 105 2 (1-2) 36% (27-45) 51% (41-61) 11% (5-17) 0% (-) 1% (0-3) 1% (0-3) 0% (-) 

Player* 571 2 (1-3) 26% (22-30) 45% (41-49) 22% (19-25) 2% (1-3) 2% (1-3) 3% (2-4) 0% (-) 

Exercises which have been shown to prevent injuries should be… 

…performed by rugby players 
Coach 106 1 (1-2) 52% (42-62) 45% (36-54) 3% (0-6) 0% (-) 0% (-) 0% (-) 0% (-) 

Player 571 2 (1-2) 50% (46-54) 42% (38-46) 5% (3-7) 2% (1-3) 1% (0-2) 0% (-) 0% (-) 

…incorporated into schools’ rugby 
training 

Coach 106 2 (1-2) 44% (35-53) 43% (34-52) 4% (0-8) 0% (-) 1% (0-3) 0% (-) 8% (3-13) 

… varied and progressed over time Coach 106 2 (1-2) 43% (34-52) 47% (37-57) 6% (1-11) 4% (0-8) 0% (-) 0% (-) 0% (-) 

Completing a rugby specific warm-up programme prior to every game and training session will… 

…reduce the risk of players 
sustaining an injury 

Coach 106 2 (1-2) 35% (26-44) 48% (38-58) 15% (8-22) 2% (0-5) 1% (0-3) 0% (-) 0% (-) 

Player 571 2 (1-2) 44% (40-48) 42% (38-46) 10% (8-12) 2% (1-3) 2% (1-3) 0% (-) 0% (-) 

… improve physical characteristics 
such as balance, agility and strength 

Coach 106 2 (1-2) 29% (20-38) 48% (38-58) 12% (6-18) 4% (0-8) 2% (0-5) 1% (0-3) 4% (0-8) 

Note: n=number of respondents per statement. IQR=inter-quartile range. *p≤0.001 when assessing coach versus player responses
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3.7. Maintenance 

Most coaches ‘agreed’ Activate contained adequate variations/progressions (55%, 

95% CI 43-67) and could be maintained over multiple seasons (58%, 95% CI 46-

70); however, 44% (95% CI 46-70) felt it needed to be improved and 47% (95% CI 

35-59) suggested their school develop their own version. Coaches had significantly 

greater intention (43% ‘strongly agreed’, 43%, 95% CI 32-55) to use Activate next 

season than players (54% ‘neutral’, 95% CI 48-60; χ2= -5.5, p<0.001). 

3.8. Facilitators and Barriers  

Coaches with experience using Activate (in this study or previously) perceived its 

positives to be ‘learning exercises to reduce my players’ injury risk’ (73%, 95% CI 

62-84), followed by ‘completing exercises different to usual rugby training’ (65%, 

95% CI 53-77). The most commonly reported barrier from coaches was the lack of 

ball work within the programme (45%, 95% CI 33-57). Nearly a third of coaches 

(31%, 95% CI 19-43) reported that players disliking Activate was a barrier. Some 

coaches felt Activate limited their time to train (29%, 95% CI 18-40), 32% 

recommending reducing the programme’s duration (95% CI 20-44).  

There was no consensus from players regarding facilitators to using Activate. 

Commonly reported player barriers were the lack of ball work (37%, 95% CI 24-50) 

and the resulting lack of time to train (28%, 95% CI 16-40). Only 6% (95% CI 0-12) 

of players with Activate experience said they did not like completing the programme, 

although 22% (95% CI 11-33) of players reported the exercises were boring. 
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Table 8. Post-season perceptions from end-users who reported previous Activate use. Percentage responding per answer (95% CI). 

Statement:  
RE-
AIM 

Role n 
Median 
(IQR) 

Strongly Agree Neither Strongly Disagree 

1 2 3 4 5 6 7 

Activate can prevent rugby injuries 
in your team 

E, A Coach 62 
2 

(1-2) 
26% 

(15-37) 
53% 

(41-65) 
15% 

(6-24) 
3% 

(0-7) 
0% 
(-) 

0% 
(-) 

3% 
(0-7) 

Activate is rugby specific 
A, I, 
M 

Coach 62 
3 

(2-5) 
15% 

(6-24) 
16% 

(7-25) 
24% 

(13-35) 
18% 

(8-28) 
13% 

(5-21) 
13% 

(5-21) 
2% 

(0-5) 

Player 57 
4 

(2-4) 
11% 

(3-19) 
23% 

(12-34) 
16% 

(6-26) 
28% 

(16-40) 
5% 

(0-11) 
12% 

(4-20) 
5% 

(0-11) 

Activate is too long 
A, I, 
M 

Coach 62 
4 

(3-6) 
2% 

(0-5) 
16% 

(7-25) 
21% 

(11-31) 
22% 

(12-32) 
11% 

(3-19) 
23% 

(13-33) 
5% 

(0-10) 

Player 57 
4 

(3-5) 
2% 

(0-6) 
16% 

(6-26) 
12% 

(4-20) 
42% 

(29-55) 
12% 

(4-20) 
11% 

(3-19) 
5% 

(0-11) 

Activate was fun to do 
A, I, 
M 

Player 57 
4 

(3-4) 
5% 

(0-11) 
11% 

(3-19) 
21% 

(10-32) 
42% 

(29-55) 
11% 

(3-19) 
3% 

(0-7) 
7% 

(0-14) 

Activate contains adequate 
variation and progression for our 
team 

A, I, 
M 

Coach 62 
2 

(2-3) 
3% 

(0-7) 
55% 

(43-67) 
27% 

(16-38) 
7% 

(1-13) 
8% 

(1-15) 
0% 
(-) 

0% 
(-) 

Activate could be maintained over 
multiple seasons by our team 

A, I, 
M 

Coach 62 
2 

(2-3) 
16% 

(7-25) 
58% 

(46-70) 
23% 

(13-33) 
3% 

(0-7) 
0% 
(-) 

0% 
(-) 

0% 
(-) 

Activate reduced my/players injury 
risk this season 

E, A, 
I, M 

Coach 58 
3 

(2-4) 
0% 
(-) 

26% 
(15-37) 

43% 
(30-56) 

9% 
(2-16) 

14% 
(5-23) 

7% 
(0-14) 

2% 
(0-6) 

Player* 54 
4 

(3-5) 
6% 

(0-12) 
4% 

(0-9) 
17% 

(7-27) 
41% 

(28-54) 
22% 

(11-33) 
7% 

(0-14) 
4% 

(0-9) 

Note: RE-AIM dimension; R=reach, E=effectiveness, A=adoption, I=implementation, M=maintenance. n=number of respondents per statement. 
IQR=inter-quartile range. *p<0.001 when assessing coach versus player responses 



 
59 

4. DISCUSSION 

This study sought to describe the knowledge and perceptions of schoolboy rugby 

coaches and players towards injury risk, prevention and the Activate programme. 

Coaches had significantly greater perceptions of rugby injury risk and more positive 

perceptions towards prevention than players. Coaches had high rates of Activate 

awareness and adoption. Only a small percentage of players were aware of the 

programme, with their awareness largely coming from their coaches. Coaches are 

critical stakeholders in the decision to adopt and deliver Activate in a school context, 

suggesting implementation strategies should focus upon these individuals.  

Coaches perceived rugby players were at high risk of injury, agreeing with evidence 

that injuries can have detrimental effects on team performance (Williams et al., 

2016), an athlete’s career (Hind et al., 2020) and their quality of life (Davies et al., 

2017; Hind et al., 2020).  Coaches and players felt it was possible to prevent rugby 

injuries, identifying the positive effects rugby specific warm-ups can have on injury 

risk (Brown et al., 2016b; Hislop et al., 2017; Attwood et al., 2018). These findings 

are encouraging as end-user knowledge and perceptions influence outcome 

behaviour (Finch, 2006; White et al., 2014). However, influences on behaviour are 

multifactorial (McKay et al., 2014; Newton et al., 2014; McKay, Merrett and Emery, 

2016) and the notion that high levels of perceived risk or effectiveness will lead to 

coaches’ adoption (Norcross et al., 2016) or adherence (McKay et al., 2014) is too 

simplistic. Altering these perceptions should not be the primary strategy for 

maximising implementation. Utilising behaviour change theories may provide 

success in influencing coach behaviour to maximise outcomes for the latter 

dimensions of RE-AIM (McKay, Merrett and Emery, 2016; Owoeye et al., 2020b). 

Using the RE-AIM framework, there was good programme ‘Reach’ amongst 

coaches. This is especially positive as this study was conducted within two years of 

Activate’s launch and more established programmes have reported poorer coach 

awareness (Owoeye et al., 2013; O'Brien and Finch, 2017; Donaldson et al., 2018; 

Wilke et al., 2018). Players had poor programme awareness, likely not affecting their 

exposure in a school environment but hindering autonomous adoption and long-

term maintenance. Coaches reported significantly greater adoption rates than 

players, many of whom were unaware they were completing Activate. This supports 

the notion that coaches have primary decision-making responsibility and control of 

injury prevention in youth sport (Emery, Hagel and Morrongiello, 2006) and directing 

effort towards behaviour change in these individuals should be a priority. This 

approach is further advocated given coaches impart their awareness of injury 

prevention programmes onto their players (Sewry et al., 2017b), whilst positively 

influencing players’ injury prevention behaviours (Brown et al., 2016a). 

Hislop et al (2017) found greatest efficacy when completing Activate three times per 

week. Coaches in this present study reported a median adherence of twice weekly. 

Similar programmes have found significant benefits when used two times per week 

(Steib et al., 2017) so this level of adherence may be sufficient to provide a 
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preventative effect. However, Activate’s dose-response relationship needs 

investigation in future pragmatic trials. Coaches reported a median duration of 10-

15 minutes to complete Activate, suggesting the programme was not implemented 

as intended. Low exercise fidelity in youth athletes, with players not completing all 

preventative exercises (Donaldson et al., 2018; Owoeye et al., 2020a) or performing 

them incorrectly (Fortington et al., 2015; Owoeye et al., 2020a; Perera and 

Hagglund, 2020), has been reported in the literature. It is unclear whether the 

shorter duration noted in this study is related to issues regarding exercise fidelity, 

but further evaluation is warranted given the potential negative impact on 

effectiveness.  

Prevention programme maintenance is scarcely investigated (chapter two; O'Brien 

and Finch, 2014a; Di Stefano et al., 2017), leaving long-term effectiveness 

unexplored. Coaches agreed that Activate contains adequate variations and 

progressions to facilitate maintenance, contrasting findings from the 11+ where less 

than 50% of coaches and players felt the programme could be maintained for 

multiple seasons (Donaldson et al., 2018). Uniquely, Activate can be progressed 

over weeks, months and seasons, with each age-specific programme containing 

four phases. This possibly influenced coaches’ positive perceptions and this 

approach should be considered when developing future injury prevention 

programmes.  

Reduced training time as a result of completing Activate was a reported barrier from 

coaches and players. Similar barriers restricted 11+ adoption in community football 

(McKay, Merrett and Emery, 2016; Shamlaye, Tomsovsky and Fulcher, 2020). A 

recent study found completing 11+ strengthening exercises (part 2) post-session 

increased adherence without negatively influencing effectiveness (Whalan et al., 

2019). Before this approach can be advocated for Activate, research needs to 

explore the mechanistic effect of the programme. Certain exercises were included 

to reduce specific injuries (e.g., isometric neck strengthening for concussion). If 

these exercises induce chronic long-term effects, they could be omitted from the 

warm-up and completed at a more suitable time. Conversely, if they induce acute 

physiological effects, they likely need to be completed immediately prior to 

exposure. Until this is established it would not be appropriate to recommend 

completing specific parts, or exercises, post-session as a preventative measure.  

4.1. Limitations 

To mitigate selection bias, the recruitment database was expanded to include 252 

additional schools who did not participate in the efficacy study (Hislop et al., 2017). 

In total, 30% of participating schools in this study were involved in the efficacy study. 

It is unknown if coaches themselves participated in the previous study. At the time, 

the programme was not called Activate and it is unclear if previous participation 

would have influenced coaches’ awareness or perceptions towards the programme. 

A large proportion of respondents were from independent schools despite targeting 

an equal number of state schools in the recruitment process. Beyond school type, 
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no further demographic information is available for non-respondents, reducing the 

generalisability of the results and increasing the risk of selection bias.  

Surveys administered were an amalgamation of those previously used in football 

(McKay et al., 2014; McKay, Merrett and Emery, 2016; O'Brien and Finch, 2016, 

2017) and rugby (Attwood, 2017; Hislop et al., 2017). They have not been 

psychometrically evaluated beyond face and content validity. Post-season surveys 

were completed within six months of the end of the season to reduce recall bias 

(Choi and Pak, 2005). A 7-point Likert scale was used to minimise the effect of any 

central tendency bias (Diefenbach, Weinstein and O'Reilly, 1993). Surveys provided 

no option for free-text answers. Utilising qualitative methods may provide greater 

insight into end-user perceptions and contextual issues.  

5. CONCLUSION 

This study provides novel findings regarding the implementation of the Activate 

injury prevention exercise programme in English schoolboy rugby. Coaches had 

significantly greater awareness and adoption of Activate, with players largely 

unaware of the programme and if they used it.  Coaches appear key stakeholders 

in the decision to implement Activate in a school rugby environment. Focus on 

behaviour change in coaches should be a priority to maximise Activate uptake.  
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CHAPTER FOUR 

UTILISING A BEHAVIOUR CHANGE MODEL TO IMPROVE THE 

IMPLEMENTATION OF THE ACTIVATE INJURY PREVENTION 

EXRCISE PROGRAMME IN SCHOOLBOY RUGBY UNION 
 

 

i. ABSTRACT 

The Health Action Process Approach (HAPA) is a behaviour change model showing 

promise in positively changing youth sport coaches’ injury prevention behaviours. 

This study incorporated the HAPA model into coach training workshops for Activate, 

an efficacious rugby injury prevention programme. Primary aims were to investigate 

the effect of the workshop on schoolboy rugby union coaches’ (1) perceptions 

towards injury risk and prevention, (2) Activate adoption and adherence. Secondary 

aims were to (3) assess the differences in post-season HAPA constructs between 

workshop attendees and non-attendees, (4) explore associations between HAPA 

constructs and Activate adherence. In the pre-season, all participants (n=76) 

completed a baseline survey, with 41 coaches electing to attend a workshop. 

Participants completed a post-season survey assessing HAPA constructs and 

Activate adoption and adherence throughout the season. The workshop did not 

affect coach perceptions of injury risk and prevention. Attendees had significantly 

greater rates of Activate adoption (95% vs. 54% χ2=17.42, p<0.01) and adherence 

(median = 2 sessions vs. ≤1 session per week; z=3.45, p=0.03) than non-attendees. 

At post-season, attendees had significantly greater task self-efficacy (z=−3.46, 

p<0.05) and intention (z=−4.33, p<0.05) to use Activate. These results support the 

delivery of coach workshops that utilise a behaviour change model to maximise 

programme implementation.  
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1. INTRODUCTION 

Activate is a neuromuscular warm-up, efficacious at reducing injury risk in schoolboy 

rugby union (Hislop et al., 2016; Hislop et al., 2017). In 2015, a randomised 

controlled trial found completing the 20-minute programme three times per week 

reduced match injury incidence by 72% and concussion incidence by 59% 

compared to a traditional warm-up (Hislop et al., 2017). The Rugby Football Union 

(RFU; national governing body for English rugby union) and World Rugby 

(international governing body for rugby union) have since been promoting Activate 

to their members. Unfortunately, efficacious interventions do not always have their 

desired effect once rolled out in applied settings (Hanson et al., 2014; Lindblom et 

al., 2014; Andersson et al., 2019). Embedding evidence-based research into 

practice is extremely difficult, with behaviour influenced by contextual, social, and 

political factors (Finch, 2006; Verhagen, van Stralen and van Mechelen, 2010; 

Finch, 2011b). Successful implementation of sports injury prevention programmes 

is complex (Tee, McLaren and Jones, 2020), yet it fundamentally requires behaviour 

change in the intended end-users.  

Coaches are integral to implementing injury prevention programmes in community 

settings (chapter three; Emery, Hagel and Morrongiello, 2006; O'Brien and Finch, 

2014b). One strategy used to increase coach uptake of preventative interventions 

is through educational workshops. Soccer coaches attending an 11+ injury 

prevention programme workshop had 8 to 12% greater compliance compared to 

non-attendees (Steffen et al., 2013b; McKay et al., 2014), whilst mandatory injury 

prevention workshop attendance contributed to reductions in national injury rates in 

community rugby (Gianotti, Quarrie and Hume, 2009; Brown et al., 2016b). 

Furthermore, workshops have been associated with positive changes in coaches’ 

attitudes towards injury risk and prevention (Frank, Register-Mihalik and Padua, 

2015; Owoeye et al., 2020b) and improving their self-efficacy to use an injury 

prevention programme (Owoeye et al., 2020b). Many of these studies were guided 

by behaviour change models to underpin, assess, and modify end-user behaviour. 

This approach has been historically underutilised in sports injury prevention but is 

gaining traction (McGlashen and Finch, 2010). 

The Health Action Process Approach (HAPA; figure 11) is one model that holds 

promise in this context (Schwarzer, 2016). Firstly, a motivational phase exists where 

individuals develop an intention to adopt a desired behaviour through three pre-

intentional factors: risk perception (perception of threat or harm), outcome 

expectancy (belief that behaviour will result in a specific change), and task self-

efficacy (one’s belief in their ability to change behaviour). Once an intention has 

been developed, a volitional phase occurs where individuals develop action (when-

where-how) and coping plans (if the action plan is disrupted) to help regulate 

behaviour. These plans are influenced by maintenance self-efficacy (confidence to 

overcome potential barriers). Maintenance and recovery (confidence to continue a 

behaviour once suffering a setback) self-efficacy help individuals maintain their 

desired behaviour for the long-term once actioned. Finally, self-monitoring allows an 

individual to continually evaluate and regulate their behaviour (Schwarzer, 2016). 
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These five volitional constructs are essential in minimising impulsive actions, which 

may result in negative outcomes (Schwarzer, 1995).  

 

Figure 11. Health Action Process Approach (HAPA) Model (Schwarzer, 2008).  

The utility of the HAPA model has been demonstrated across a variety of health 

domains (Renner and Schwarzer, 2005; Scholz, Sniehotta and Schwarzer, 2005; 

Barg CJ et al., 2012), recently including sports injury prevention (McKay, Merrett 

and Emery, 2016; Hislop, 2017). The motivational phase of the model has been 

assessed in youth soccer coaches, where task self-efficacy and outcome 

expectancy were positively associated with greater intention to use the 11+ (McKay, 

Merrett and Emery, 2016). Volitional constructs have been partly explored in youth 

rugby coaches, with strong action plans leading to greater Activate compliance 

(Hislop, 2017). However, as both sport-specific studies were conducted as part of 

randomised controlled trials, there is a need to assess the utility of the HAPA model 

in an applied setting.  

The primary aims of this pragmatic study were to assess the effect of a pre-season 

coach workshop, comparing attendees (intervention) and non-attendees (control) 

(1) perceptions towards injury risk and prevention, and (2) coaches’ adoption 

(programme use; yes/no) and adherence (frequency per week) of the Activate injury 

prevention exercise programme. Secondary aims were to (3) assess differences in 

post-season HAPA construct scores between those who did and did not attend a 

workshop, and (4) provide an exploratory analysis of the relationships between 

HAPA model constructs and Activate adherence for those attending a workshop.  

2. MATERIALS AND METHODS 

2.1. Recruitment 

Schools participating in RFU competitions (under-12 to under-19) were identified 

from fixtures and results on the RFU website (n=289). Email addresses were sought 

online for school rugby coaches (including conditioning coaches and medical staff). 

Identified personnel were sent a recruitment email prior to the season (July–August 
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2018 and 2019) inviting their school to join the study. If no response was received 

within two weeks, they were sent a follow-up email after which it was accepted that 

their school did not wish to participate. The RFU publicised the study through coach 

correspondence and social media, encouraging coaches to contact the research 

team if they wished to join the study.  

For schools expressing an interest, electronic information sheets and consent forms 

were provided to a school gatekeeper (generally the head coach), who passed on 

information and links to fellow coaches. Coaches were required to provide written, 

informed consent prior to participation. 

2.2. Baseline Survey 

All coaches were asked to complete an online baseline survey detailing their 

demographics, perceptions of injury risk and prevention in rugby, and awareness of 

Activate. The survey contained 34 questions and took approximately 10 minutes to 

complete (appendix 10). 

Questions were adapted from studies investigating perceptions and intentions of 

end-users towards the 11+ (McKay, Merrett and Emery, 2016; O'Brien and Finch, 

2016, 2017), but were re-worded to make them specific to rugby and Activate. These 

studies face validated the surveys through their development by multidisciplinary 

teams (injury prevention researchers, epidemiologists, medical professionals), 

whilst piloting them on youth soccer players and coaches. The survey consisted of 

single answer multiple choice questions, multiple answer multiple choice questions 

and the 7-point Likert scale questions. Likert scales were reversed randomly 

throughout the survey to prevent bias towards the left side of the scale (Friedman 

and Amoo, 1999).  

2.3. Workshop 

As part of the recruitment process, coaches were invited to attend a free injury 

prevention workshop, with no obligation to attend. Workshops were delivered 

around England in pre-season (August–September 2018 and 2019) by RFU 

community rugby coaches. These educators received training through RFU area 

training managers, ensuring delivery was consistent between workshops and 

deliverers. The same presentation and format were used for all workshops.  

The workshop structure and content were based on HAPA model constructs and 

Bandura’s theorised sources of self-efficacy (Bandura, 1997). Injury rates from 

injury surveillance studies across different age groups were initially presented (risk 

perception), followed by findings from the Activate efficacy study (Hislop et al., 2017) 

(outcome expectancy). Coaches were shown videos of the Activate exercises, 

followed by a live demonstration from the workshop deliverer (task self-efficacy). 

Coaches were provided ample time outside on a pitch (45 minutes) to coach the 

exercises to a peer and assume the role of a player performing the exercises (task 

self-efficacy). Finally, there was a group discussion to identify potential barriers to 

programme use, highlighting resources to facilitate use (social support). Coaches 
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were subsequently asked to write down action and coping plans for scenarios, which 

may occur as a result of the identified barriers (maintenance and recovery self-

efficacy through problem solving and planning). These were subsequently shared 

with the group to encourage conversation. 

2.4. Post-Workshop Survey 

Immediately post-workshop, attending coaches were asked to complete a survey 

regarding their perceptions and intentions to use Activate (appendix 10). Coaches 

not attending a workshop did not complete this survey. Surveys were administered 

electronically or on paper, depending on participant preference. Questions were 

taken from a study of youth soccer coaches (McKay, Merrett and Emery, 2016) and 

aligned with all motivational and volitional HAPA constructs.  

Activate was not mentioned in recruitment correspondence, or in the workshop 

invitation, to prevent bias in participation or in survey responses. After baseline 

surveys and workshops were completed, gatekeepers were sent a link to the 

Activate section of the RFU website as a resource (England Rugby, 2021a). The 

website contains an introductory video along with demonstration videos of how to 

coach and perform each exercise for the programme’s various age-group versions 

and phases. Previously published Activate research was available open access 

(Hislop et al., 2017; Attwood et al., 2018). Coaches were not instructed to use the 

programme as a requisite of the study. 

2.5. Post-Season Survey 

At post-season, all participants, irrespective of workshop attendance, were sent a 

survey (40 questions) containing the same questions used at baseline, excluding 

demographics. Questions detailing perceptions towards Activate, along with self-

reported adoption and adherence during the study period, were added (appendix 

10). 

2.6. Analysis 

Each coach was only included in the study for one season. If a coach completed the 

survey in both seasons, their survey responses and workshop attendance were 

taken from the first season. Descriptive statistics [proportions (%), means and 

standard deviations (SD)] were used to summarise participant demographics. Likert 

scales were scored from 1 to 7, with reversed responses re-coded to ensure 

consistency [e.g., positive (1) to negative (7)]. Ordinal data collected from Likert 

scale responses are presented using median and inter-quartile range (IQR).  

Participants were grouped by workshop attendance (intervention) or non-

attendance (control) and compared for the primary research questions. A Wilcoxon 

Signed Rank test was used to assess intra-group differences between baseline and 

post-season perceptions towards injury risk and prevention (research question 1). 

Inter-group differences in coach behaviour were analysed using a Chi-Squared test 

for adoption (yes/no) and a Mann-Whitney-U test for adherence tertiles (≤1/2/3+ 

sessions per week; research question 2). 
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An aggregated score for each HAPA construct was calculated to allow for analysis 

of post-season construct scores and exploratory analysis of the HAPA model. The 

Likert response for each question relating to the construct were summed and divided 

by the maximum possible score. For example, ‘1. Strongly Agree’ + ‘3. Slightly 

Agree’ / 14 (maximum Likert response of 7 x 2 questions) = 4/14 = 0.286. Normality 

of aggregated construct scores were assessed by the Kolmogorov-Smirnov test 

(normality p > 0.05). Data were not normally distributed, so Mann-Whitney-U tests 

were used to assess differences in post-season scores between workshop 

attendees and non-attendees (research question 3). Cronbach’s alpha was used to 

assess the internal consistency of each post-season construct, regarded as 

unacceptable (<0.5), poor (0.5–0.6), acceptable (0.6–0.7), or good (0.7–0.9) 

(Streiner, 2003). Spearman Rank Order Correlations (ρ) were used to assess 

correlation between HAPA constructs for workshop attendees (research question 

4). Correlation coefficients were interpreted as trivial (<0.1), small (0.1–0.3), 

moderate (0.3–0.5), and strong (0.5–0.7) (Hopkins, 1997).  

A Holm-Bonferroni correction was used to counteract the risk of Type-I errors due 

to multiple comparisons. P values were adjusted with statistical significance 

accepted at p<0.05. 

3. RESULTS 

Baseline surveys were completed by 123 coaches; 15 were excluded due to 

completion after the season had started. A further 32 were excluded due to not 

completing the post-season survey, resulting in a final sample size of n=76. Eight 

workshops were delivered to 41 participants over two seasons, with 35 coaches not 

attending a workshop. Two workshop attendees did not complete the post-workshop 

survey and were excluded from the exploratory analysis of the HAPA model. 

Participant demographics are presented by group in Table 9 (full demographic 

information, including those excluded from the study, is presented in appendix 11).  

3.1. Workshop Attendance and Perceptions towards Injury Risk and 
Prevention 

At baseline, workshop attendees and non-attendees had similar rates of Activate 

awareness (66%, 95% CI: 51–81 vs. 83%, 95% CI 71–95), previous Activate use 

(46%, 95% CI: 31–61 vs. 43%, 95% CI: 27–59), and current adoption (39%, 95% 

CI: 24–54 vs. 37%, 95% CI: 21–53). Both groups ‘strongly agreed’ that rugby injuries 

can shorten a player’s career and cause physical problems later in life, ‘agreeing’ 

that rugby injuries were preventable. No significant within-group changes in 

perceptions were found from baseline to post-season (appendix 12).  

3.2. Workshop Attendance and Outcome Behaviour 

Coaches attending the workshop had significantly greater Activate adoption during 

the season than non-attendees (95%, 95% CI: 88–100 vs. 54%, 95% CI: 37–71; 

χ2=17.42, p<0.01). Workshop attendees had significantly greater Activate 

adherence throughout the season (median = 2 sessions vs. ≤1 session per week, 

respectively; z=3.45, p=0.03). 
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Table 9. Participant demographics by workshop attendance. 

Information/Question Response 

Workshop Attendance 

No 
n (%) 

Yes 
n (%) 

School type Independent (private) 26 (74%) 36 (88%) 
 State (government funded) 9 (26%) 5 (12%) 

Age of participant Mean Age (SD) 36.8 (±10.8) 38.6 (±10.3) 

What is your role? Director of Sport/Rugby 5 (14%) 2 (5%) 
 Head Coach 15 (43%) 13 (32%) 
 Assistant Coach 7 (20%) 19 (46%) 
 Team manager 3 (9%) 5 (12%) 
 Strength and conditioner 2 (6%) 0 (0%) 
  Medical practitioner 3 (9%) 2 (5%) 

If coaching, what age groups do you coach? 
 Under-12/13 2 (7%) 2 (6%) 
  Under-14/15 5 (19%) 11 (32%) 
  Under-16 2 (7%) 3 (9%) 
  Under-17/18/19 8 (30%) 11 (32%) 
  Various 10 (37%) 7 (21%) 

If coaching, how many years coaching experience do you have?   
 Less than 2 years 3 (11%) 3 (9%) 
 2–3 years 1 (4%) 4 (12%) 
 4–5 years 3 (11%) 3 (9%) 
  6+ years 20 (74%) 24 (70%) 

What is the highest coaching qualification you hold? 
 RFU Level 1 2 (7%) 8 (23%) 
 RFU Level 2 11 (41%) 12 (35%) 
 RFU Level 3 7 (26%) 7 (21%) 
 RFU Level 4 3 (11%) 1 (3%) 
 None 3 (11%) 5 (15%) 
  Unknown 1 (4%) 1 (3%) 

Have you ever used a specific programme to reduce injury risk amongst your players? 
 No 22 (63%) 24 (59%) 
  Yes 13 (37%) 17 (41%) 

 

3.3. Workshop Attendance and Post-Season HAPA Constructs 

Internal consistency for survey items capturing the HAPA constructs are presented 

in Table 10. Risk perception had an unacceptable level of internal consistency (α = 

0.444) and was removed from further analysis of post-season construct scores. 

Workshop attendees had significantly greater task self-efficacy and intention to use 

Activate than non-attendees. No other significant differences were found.  

 

 

 

 

 

 



 
69 

Table 10. Post-season construct score with 95% confidence intervals. 

Construct Questions 
Workshop Attendance 

Z score 
Cronbach’s 

Alpha (α) No Yes 

Outcome Expectancy 2 
0.32 

(0.27–0.37) 
0.27 

(0.24–0.30) 
−1.49 0.585 

Task Self-efficacy 2 
0.31 

(0.27–0.35) 
0.22 

(0.19–0.24) 
−3.46 * 0.625 

Intention 1 
0.47 

(0.40–0.54) 
0.29 

(0.24–0.34) 
−4.33 * - 

Action Planning 2 
0.49 

(0.44–0.55) 
0.39 

(0.34–0.43) 
−2.61 0.716 

Coping Plans 2 
0.53 

(0.48–0.58) 
0.42 

(0.37–0.47) 
−3.21 0.810 

Maintenance  
Self-efficacy 

3 
0.48 

(0.42–0.54) 
0.39 

(0.34–0.43) 
−2.28 0.733 

Recovery  
Self-efficacy 

1 
0.44 

(0.37–0.50) 
0.36 

(0.32–0.40) 
−1.75 - 

Note: Cronbach’s alpha could not be calculated for constructs with a single 
question. Risk perception was excluded from this analysis due to poor internal 
consistency. *p<0.05. 

3.4. Exploratory Analysis of HAPA Constructs and Activate Adherence 

Correlations between post-season HAPA constructs and Activate adherence for 

workshop attendees are presented in figure 12. Internal consistency of constructs 

was not assessed for this research question due to its exploratory nature and low 

sample size (n = 39). Task self-efficacy and outcome expectancy had moderate 

correlations with intention to use Activate, whilst risk perception had a trivial 

correlation. Intention had strong correlations with both planning constructs and 

Activate adherence. There was a strong correlation between maintenance self-

efficacy and action planning, which subsequently had a moderate correlation with 

adherence. All remaining proximal constructs had a small correlation with 

adherence.  

 

Figure 12. Spearman Rank Order Correlation (ρ) for post-season HAPA construct 
scores. Solid line signifies *p<0.05. 
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4. DISCUSSION 

This study describes the effect of a pre-season workshop on coach perceptions 

towards rugby injury risk, prevention, and uptake of the Activate injury prevention 

exercise programme. The workshop did not change coaches’ perceptions of injury 

risk and prevention from baseline to post-season; however, workshop attendees 

had significantly greater Activate adoption and adherence during the study season. 

This supports utilising a coach workshop as a behaviour change strategy to improve 

Activate implementation in school rugby.  

Coaches from both groups were generally aware of Activate at baseline. This is 

positive, given Activate is in relative infancy compared to more established 

programmes, which have been blighted by poor coach awareness (Donaldson et 

al., 2018; Wilke et al., 2018). Still, less than half of the coaches reported previously 

or currently using Activate. Improving coach awareness is critical for programme 

implementation, especially as they often act as delivery-agents in community 

settings (chapter three; O'Brien and Finch, 2014b). Yet, awareness alone is not 

enough for coaches to adopt such interventions (Frank, Register-Mihalik and 

Padua, 2015; Norcross et al., 2016) and evaluation of psychological and contextual 

factors is needed to further understand influences on their behaviour (Finch, 2006; 

Donaldson and Finch, 2012).  

Coaches in both groups demonstrated awareness that rugby injuries can have a 

detrimental effect on a player’s career (Hind et al., 2020), quality of life (Davies et 

al., 2017; Hind et al., 2020), and team performance (Williams et al., 2016). Coaches 

displayed knowledge that completing a rugby-specific warm-up can reduce injury 

risk (Hislop et al., 2017; Attwood et al., 2018). No significant change in perceptions 

towards injury risk and prevention were found in either group from baseline to post-

season. The lack of change in non-attendees’ perceptions is unsurprising as no 

intervention was administered to these participants. Coaches who attended a 

workshop demonstrated good baseline knowledge of injury risk and prevention and 

it may be significant changes were unobtainable due to a ceiling effect. It could also 

be that the workshop is an inadequate strategy to change attendee perceptions. 

However, workshop attendees had significantly greater Activate adoption and 

adherence during the study season. This suggests that the positive rates of Activate 

uptake by workshop attendees is not associated with perception changes. Instead, 

other behavioural determinants appear to be salient in this context. For instance, a 

large proportion of workshop time was dedicated towards improving coach self-

efficacy, utilising Bandura’s (Bandura, 1997) sources of self-efficacy: mastery 

experience, verbal persuasion, vicarious experience, and physiological states. At 

post-season, workshop attendees had significantly greater task self-efficacy and 

intention to use Activate. Moreover, exploratory analysis of the motivational phase 

of the HAPA model found task self-efficacy and outcome expectancy were strongly 

correlated with intention to use Activate. This finding is consistent with the literature 

(McKay, Merrett and Emery, 2016; Hislop, 2017). Although it is unclear whether the 

workshop directly improved self-efficacy, a recent study of soccer coaches found 

that workshop attendance significantly improved task self-efficacy towards using the 
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11+ (Owoeye et al., 2020b). It is also likely that intervention uptake further enhances 

task self-efficacy for coaches implementing the programme over time. Therefore, 

self-efficacy may be a more potent target for coach behaviour change during injury 

prevention programme implementation. 

The findings also reinforce the need to bolster other HAPA constructs as part of our 

implementation efforts. Action planning appears to be strongly associated with 

intention, maintenance self-efficacy, and Activate adherence. Only one previous 

study has investigated the volitional phase of HAPA during sports injury prevention 

programme use. In a sample of school rugby coaches, those with stronger intentions 

(PR = 1.49, 90% CI: 1.11–2.00) and action plans (PR = 1.33, 90% CI: 0.93–1.89) 

had greater Activate compliance (Hislop, 2017). This present study found that 

intention had a moderate correlation with adherence. The postulated relationship 

between intention and behaviour has been questioned, termed the intention-

behaviour gap (Frank, Register-Mihalik and Padua, 2015), which may explain why 

individuals with good intentions fail to uptake health-related interventions (Hanson 

et al., 2014). However, these results do not negate the value of the volitional phase 

of the HAPA model. Sports injury prevention programmes require adoption, 

adherence, and maintenance over prolonged periods of time (Finch and Donaldson, 

2010; Steib et al., 2017). Proximal HAPA constructs are postulated to influence 

these long-term outcomes, particularly when there are barriers to use or a behaviour 

relapses (Schwarzer, 1995, 2016). The associations found between volitional 

constructs supports the applicability of this part of the model in a school rugby 

context. Programme adherence requires an end-user to regulate their behaviour 

over a period of time. Maintenance self-efficacy was strongly associated with action 

planning, which was strongly associated with adherence. Some behaviour change 

models used in the sports injury prevention field, such as the Health Belief Model 

and the Theory of Planned Behaviour (Glanz, Rimer and Viswanath, 2008), fail to 

evaluate mediators between intention and behaviour. Whilst favourable results have 

been reported using these behaviour change models, the results from this present 

study suggest that improving post-intentional cognitions, such as maintenance self-

efficacy and action planning, may enhance outcome behaviour. However, the 

results of this exploratory analysis should not be overstated with limitations around 

sample size and internal consistency of some constructs. 

Overall, these findings promote utilising coach workshops as a strategy to improve 

injury prevention implementation. Targeting rugby coaches through workshops is 

further supported by evidence that they impart intervention awareness (Sewry et al., 

2017b) and knowledge onto their players, resulting in positive changes towards safe 

tackling, scrummaging (Brown et al., 2015a; Brown et al., 2016a), and rucking 

(Gianotti, Quarrie and Hume, 2009). The Australian (Rugby Australia, 2018), New 

Zealand (Gianotti, Quarrie and Hume, 2009), and South African (Brown et al., 

2015a) rugby unions have made injury prevention workshops compulsory for 

coaches, and these have been associated with significant reductions in nationwide 

injury rates (Gianotti, Quarrie and Hume, 2009; Brown et al., 2016b). Making 

attendance at an Activate workshop compulsory may lead to greater reductions in 

injury risk in English school rugby. 
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4.1 Limitations 

The school recruitment database was extensive (n = 289) but only coaches from 25 

different schools participated, limiting the external validity and generalisability of the 

results. Self-selection bias may have occurred in those electing to attend a 

workshop. To minimise this bias, Activate was not mentioned in any recruitment or 

workshop correspondence. Individuals were not instructed to use the intervention to 

participate in the study. Given a third of workshop attendees had not previously 

heard of Activate at baseline, it is unlikely these coaches would have used the 

programme if they had not attended a workshop. 

Likert scale surveys are prone to several biases. Participants are more likely to avoid 

extreme ends of the scale (central tendency bias) (Garland, 1991), leaving 

researchers unable to differentiate between individuals. Whilst a 7-point Likert scale 

was used to minimise this bias, it is possible that it was related to the lack of within-

group change in perceptions from baseline to post-season. Evidence suggests that 

respondents favour the left-side of the scales (Friedman and Amoo, 1999). 

Positively worded questions, with favourable responses on the left-side of the scale, 

could lead to inflated levels of agreement. This bias was negated with response 

scales randomly reversed throughout the survey. 

Participants were grouped by workshop attendance. Non-attendees were not 

required to complete a post-workshop survey as no control intervention was used 

for this pragmatic study. It was hypothesised that baseline Activate awareness 

would be low and thus it was not deemed appropriate to ask non-attendees 

questions detailing their perceptions or intentions to use Activate at this timepoint. 

Differences in post-season construct scores were compared between groups 

(research question 3). Whilst this method fails to assess for change from post-

workshop to post-season, it is unlikely their baseline construct scores would have 

been significantly different given participants from both groups appear 

homogeneous. 

Participants were asked to report their Activate use in the post-season survey, with 

all surveys completed within six months of the season completion. Given this 

relatively short period of time, it is not anticipated recall bias (Choi and Pak, 2005) 

would have affected the results of this study. However, there is a risk of social 

desirability bias in questions relating to Activate use. The reliability of coach reported 

Activate adoption and adherence could not be assessed, as it was not possible to 

observe practice in this context. This bias may have been greater in those attending 

an Activate workshop as the research team organised the workshops and collected 

survey responses.  

The study surveys were an amalgamation of those used in soccer (McKay et al., 

2014; McKay, Merrett and Emery, 2016; O'Brien and Finch, 2017) and rugby studies 

(Hislop et al., 2017; Attwood et al., 2018). They have only been assessed for face 

and content validity. Whilst the exploratory questions in this study support the use 

of the HAPA model in this context, the construct validity of the surveys needs to be 
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assessed before it can be fully advocated. Intention and recovery self-efficacy were 

assessed using a single question and thus these constructs may be prone to greater 

response bias than constructs which were evaluated using two to three questions. 

The internal consistency of these constructs could not be assessed due to having 

only one question, furthering the need to assess the construct validity of these 

questions. The internal consistency of risk perception at post-season was deemed 

unacceptable, with outcome expectancy rated poor. This may be due to small 

sample size, the low number of items forming this construct or poor inter-relatedness 

between items (Tavakol and Dennick, 2011). However, risk perception may also be 

a multi-dimensional construct, with perceptions of catastrophe or the risk of the 

unknown emerging through  different cognitive processes (Slovic, 1987). As such, 

it may not be valid to measure risk perception as a single construct and more 

research is needed in this area in relation to the HAPA model. 

5. CONCLUSION 

Workshops are an effective implementation strategy to improve coaches’ adoption 

and adherence of the Activate injury prevention exercise programme. The 

workshop, strongly influenced by the HAPA model, did not change coach 

perceptions towards injury risk or perception. Instead, the change in behaviour is 

likely associated with enhancement in psychological variables such as task self-

efficacy and intention. These findings support integrating behaviour change theories 

in the development of implementation strategies.  
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CHAPTER FIVE 

BARRIERS AND FACILITATORS TO IMPLEMENTING THE 

ACTIVATE INJURY PREVENTION EXERCISE PROGRAMME – A 

QUALITATIVE STUDY OF SCHOOLBOY RUGBY COACHES 

 

i. ABSTRACT 

The Activate injury prevention exercise programme, a rugby-specific neuromuscular 

training programme, was deemed efficacious in a randomised controlled trial and 

subsequently disseminated nationwide by the Rugby Football Union (English rugby 

union governing body) in 2017. However, no assessment has been made of factors 

influencing Activate implementation in the applied setting. As such, the aim of this 

study was to assess the barriers and facilitators to coaches implementing Activate 

in English schoolboy rugby.  

This qualitative study adopted a framework approach, using four a-priori themes 

known to influence the implementation of sports injury prevention programmes: 

awareness, motivational determinants, volitional determinants, socio-environmental 

factors. A purposive sample of schoolboy rugby coaches were recruited from 

various schools around England to participate in semi-structured, one-on-one 

interviews (n=10). Transcripts were thematically coded. 

Participants generally had positive perceptions towards Activate, although only six 

currently used the programme. There was consensus that players were generally 

unaware of the programme, with some participants suggesting this was not an issue 

as coaches made the decision to adopt Activate. Participants focused heavily upon 

the use of resources, particularly workshops, to develop coaches’ awareness, 

knowledge, and self-efficacy. No participant reported implementing Activate as 

intended, noting time and maximising player engagement as influences. 

Participants often gamified Activate, incorporating it within training drills rather than 

as a block at the beginning of the session. Four participants adapted the programme 

to make it suitable for multiple sports, suggesting it would no longer be recognisable 

as Activate. Some participants reported asking players to deliver Activate, despite 

their lack of awareness, raising concerns around programme delivery and 

implementation. 

Participants heavily adapted Activate delivery to suit their contexts. How this affects 

programme effectiveness is unknown and should be investigated. Player-specific 

dissemination strategies should be considered if these individuals act as delivery-

agents.  
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1. INTRODUCTION 

Neuromuscular training programmes have been found to lower injury risk by 36-

42% across a multitude of youth sports (Emery et al., 2015; Steib et al., 2017). 

These programmes are predominantly assessed in scientific trials and once efficacy 

has been established, they are often disseminated for use in the ‘real-world’ with 

minimal appreciation of the context they are intended for (Finch, 2006). 

Unfortunately, efficacy does not automatically result in effectiveness in applied 

settings, with numerous contextual barriers hindering the successful implementation 

of injury prevention strategies (Bahr, Thorborg and Ekstrand, 2015; Richmond et al., 

2020).  

Youth rugby has come under intense scrutiny in the past decade due to high injury 

rates when compared to other youth sports (Sport Collision Injury Collective, 2016; 

Barden et al., 2021). The rugby-specific Activate injury prevention exercises 

programme is a neuromuscular training programme which has gained attention as 

a means to mitigate injury risk. In 2015, a randomised controlled trial found that 

private independent school rugby teams with high Activate compliance (≥3 session 

per week) had 72% lower overall match injury incidence and contact injuries and 

59% lower concussion rates than teams in the control group (Hislop et al., 2017). 

Activate has since been disseminated by the Rugby Football Union (English 

governing body) and World Rugby (International governing body), although its 

implementation is largely unexplored, given the programme’s relative infancy. A 

survey of English schoolboy rugby coaches (n=106) found they had moderate 

programme awareness (75%) (chapter three), a positive as coaches often deliver 

injury prevention programmes (delivery-agent) themselves in community settings 

(O'Brien and Finch, 2014b), although it does not appear that Activate is being 

implemented as intended. Approximately half of coaches reported previously using 

Activate, with those adopting the programme using it twice weekly instead of the 

recommended three sessions per week. Furthermore, coaches reported only 

spending 10-15 minutes completing Activate, which is less than the prescribed 20 

minutes, suggesting either exercises were omitted or not completed in their entirety. 

A limitation of this study was that common barriers, such as a lack of time and 

inclusion of a ball, were identified through pre-determined survey responses. Whilst 

quantitively-derived data shed some light on end-user behaviour, qualitative 

methods are needed to explore end-users’ experiences of Activate implementation. 

Behaviour change models have been used to explore the relationship between 

coaches’ behavioural determinants and their injury prevention behaviours 

(McGlashen and Finch, 2010). The Health Action Process Approach (HAPA) 

(Schwarzer, 2008) is one model gaining traction in public health.  The model is split 

into two distinct phases: firstly, a motivational phase where an individual’s task self-

efficacy, outcome expectancy and risk perception influence their intention to use the 

intervention. Once the individual develops this intention, a volitional phase occurs 

where plans are created alongside developing recovery and maintenance self-

efficacy to deal with relapses and threats to the behaviour. Studies from youth 

football (McKay, Merrett and Emery, 2016) and rugby (chapter four) have found 
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coach task self-efficacy and outcome expectancy to be consistently associated with 

intention to use an injury prevention programme. In schoolboy rugby coaches, 

maintenance self-efficacy and action planning were key volitional constructs 

associated with greater Activate adherence (chapter four).  Moreover, an 

individual’s behaviour will be influenced by the barriers and facilitators present in 

their immediate micro-setting (school or team) and at a macro-level (regional or 

national) (Swinburn, Egger and Raza, 1999). Within these levels, barriers can then 

arise from various sources, including resources, finances, policies, and socio-

cultural factors, but will vary largely between settings.  

In the English school system, there are predominantly two school types: fee-paying, 

independent schools and government funded, state schools, with the former 

generally having more resources and facilities. Therefore, barriers and facilitators to 

implementing Activate may be context specific; however, little is known about which 

ones are salient, how they vary between schools, what their source is, and whether 

they occur at micro-setting or macro-levels. As such, the aim of this study was to 

qualitatively assess the barriers and facilitators to coaches implementing the 

Activate injury prevention exercise programme in English schoolboy rugby. 

2. METHODS 

2.1. The Activate injury prevention exercise programme 

Activate is a 15-20 minute neuromuscular training programme containing balance, 

strengthening, and plyometric exercises, which is designed to be completed as a 

warm-up prior to rugby training and matches. There are three age-specific youth 

programmes (under-15/16/18) and each programme contains four progressive 

phases to be advanced every 4-8 weeks throughout the season. The programme 

was disseminated by the RFU after publication of the efficacy study in 2017 (Hislop 

et al., 2017). Resources were initially only accessible by signing up to the RFU 

website, with school coaches able to attend regional Activate coach workshops. In 

2018, resources became open access and freely available online, with no need to 

register, whilst regional workshops needed to be requested by schools and coaches 

rather than being bookable. 

2.2. Study design 

This qualitative study used a framework approach to investigate the facilitators and 

barriers to implementing Activate by rugby coaches in English schools. A deductive 

approach was used, based on four a-priori themes including the motivational and 

volitional phases of the HAPA model, which are known to influence the 

implementation of sports injury prevention programmes.  

2.3. Participants and recruitment 

Schoolboy rugby coaches were purposively sampled to provide a range of 

perceptions from various settings (Cresswell and Plano-Clark, 2011). Participants 

were included if they were fluent in English, had experience of coaching English 

schoolboy rugby teams (under-12 to under-19), and had awareness of Activate and 
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the programme’s content. Participants were not required to have previously used 

Activate, thereby ensuring a range of responses and perceptions from coaches with 

different experiences. Criterion sampling was used to select participants (Palinkas 

et al., 2015), dependent on whether their contact details were already on a 

recruitment database used for a previous study (n=289) (England Rugby, 2021e), 

whether they participated in this previous study (n=106), and whether they were 

coaching at a private independent school or a government-funded state school 

(figure 13). Additional coaches who were not in the existing database were recruited 

through the network of coaches known to the research team. All coaches were 

invited to join the study through a recruitment email. If no response was received 

within two weeks, the next coach from that group was emailed on a rolling basis. No 

more than one coach was recruited from each school. Thematic saturation was 

deemed to have been achieved when less than 5% of new codes occurred in a run 

of two interviews (Guest, Namey and Chen, 2020). Ethical approval for the study 

was granted by the Research Ethics Approval Committee for Health at the University 

of Bath (EP 17/18-167), with all participants providing informed consent prior to 

interviews. 

 

 

Figure 13. Participant recruitment process to highlight purposive sampling from 
groups 1-6.  

2.4. Data Collection 

Ten interviews, lasting between 50 and 70 minutes, were conducted between March 

and September 2021 through Microsoft TEAMs (Microsoft, United States). The lead 

researcher (CB) conducted all interviews, with only the interviewer and participant 

present to ensure confidentiality. The lead researcher assumed neutral positionality, 

refraining from providing their beliefs and opinion on injury prevention and Activate. 

All participants were informed that the interview revolved around their experiences 

and perceptions and there were no correct or incorrect answers. They were 

encouraged to speak freely and with confidentiality. 
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Interviews were semi-structured and guided by the four themes (figure 14). The 

interview guide (appendix 13) was developed by the authorship group and 

contained five key questions investigating participant setting/context, injury 

prevention beliefs and Activate awareness, previous Activate use, facilitators to 

Activate implementation, and barriers to Activate implementation. Subsequent 

questioning was dependent on participant responses and previous or current 

Activate use. Questions were open-ended to facilitate conversation and to enable 

participants to provide in-depth responses. The interviewer recorded notes 

throughout each interview, enabling further questioning of points raised by the 

interviewee, whilst aiding reflection post-interview.  

 

Figure 14. A-priori themes, influenced by Health Action Process Approach (HAPA) 
phases, and how they relate to each other and Activate implementation. Barriers 
and facilitators may occur at a micro-settings or at a greater macro level.  

2.5. Analysis 

Interview audio was recorded via the Alon Dictaphone application (Alon Software) 

and transcribed verbatim. All data which may have made an individual identifiable 

were removed to ensure confidentiality. The lead researcher listened to each 

interview whilst reading the transcript to ensure precision whilst familiarising 

themselves with the data. Each transcript was subsequently coded and organised 

using NVivo (QSR International, Version 12). Once each interview had been coded, 

relevant codes from analysed interviews were merged to create a codebook. At this 

stage, codes were related to themes. An iterative approach was used where codes 

were continually amended until all interviews had been completed and data 

saturation was reached. The final analysis stage involved grouping codes within a 

theme into sub-themes (predominately barriers and facilitators relating to HAPA 

constructs). The lead researcher and a second researcher (RW) analysed the first 

interview independently, then compared codes to ensure consistency. After this, the 

lead researcher completed the analysis phase independently, with the second 

researcher providing guidance. The study is reported in accordance with the 
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Consolidated criteria for reporting qualitative studies (COREQ) checklist (appendix 

14) (Tong, Sainsbury and Craig, 2007). 

3. RESULTS 

In total, 10 interviews were conducted with six participants from government-funded 

state schools, and four from private sector independent schools (table 11). Most 

participants (n=7) were in head/lead coaching roles, and all coaches except one (ID: 

002) also had teaching roles as part of their employment. All participants had five 

years or more of coaching experience, with seven holding either an RFU Level 2 or 

3 qualification.  

All coaches, except one (ID: 008), had previously used Activate. Six coaches 

reported that they currently used Activate; however, when speaking in greater detail, 

four of these coaches had adapted Activate to create a bespoke programme that 

was more generalised or applicable for multi-sports to suit their setting. The 

remaining two coaches reported using Activate exercises but neither completed set 

phases, often just selecting a few exercises for each session. Four coaches did not 

currently use Activate.  

3.1. Theme 1. Activate Awareness 

“I don't feel like Activate is shouted about enough.  I don't think that many coaches 

that I've seen over the years know about it.” (ID: 006) 

There was agreement from participants that injury prevention was a collective 

responsibility between coaches, teachers, support staff and players. Numerous 

participants felt there was generally poor Activate awareness from their coaching 

peers, attributing this to a lack of publicity or poor dissemination from the RFU (table 

12). There was consensus that head coaches had overall responsibility and decided 

whether their teams adopted Activate. Some head coaches reported that they 

mandated the use of Activate, although due to logistics they were unable to check 

if assistant coaches were adhering to this. All participants reported awareness of 

RFU Activate resources, such as the dedicated website (England Rugby, 2021a), 

cue cards, PDFs, and video demonstrations, with most previously using these 

resources. Some participants used these resources to raise awareness amongst 

their assistant coaches and their players, sending them videos through virtual 

platforms or printing out cue cards and placing them in changing rooms. 

Furthermore, a few participants reported their schools had embedded Activate 

within in-house professional development training days. Numerous participants felt 

the RFU endorsing Activate gave the programme credence and created greater 

awareness and buy-in. 

One independent school participant felt that players were unaware of Activate, 

although this was not perceived as an issue because coaches, not players, made 

the decision to adopt the programme. This point was reinforced by participants from 

state schools who felt that players ultimately did what coaches told them to do. One 

independent school coach felt there needed to be greater emphasis for Activate 
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uptake in pre-season (July-August), rather than in September when coaches start 

their teaching and match-play commences. They felt earlier emphasis on Activate 

use would provide coaches time to engrain the programme in a pre-season period 

which is generally quieter than during the season. 

3.2. Theme 2. Motivational determinants 

“….anything that would prevent injury and keep our players on the pitch and 

enjoying themselves.” (ID: 005). 

3.2.1. Task Self-efficacy 

Participants highlighted that self-confidence (task self-efficacy) was critically 

important to adopting Activate, focusing heavily on how the RFU resources had 

helped develop their own self-efficacy. Numerous coaches mentioned how a 

specific Activate workshop would facilitate programme use. Some coaches were 

speaking from experience having previously attending a workshop, feeling the 

practical component of the workshop was essential for building self-efficacy through 

observation, coaching, and demonstration of the exercises. Other coaches were 

unaware an Activate workshop existed but felt that a training resource would be of 

benefit. One participant, who had not attended a workshop, felt that he was 

unqualified to use Activate, suggesting, along with another coach, that the RFU 

develop a training qualification to raise awareness and self-efficacy. Some 

participants supported mandating coach attendance at a training workshop. The 

idea of including Activate training in teacher training days was mentioned by some 

participants, with some schools already creating in-house training to upskill their 

coaches to facilitate use.  

Coaches nationwide were able to attend Activate workshops delivered by the RFU 

and specially trained workforce, known as community rugby coaches. Schools and 

coaches who wished to host a workshop were required to organise these, in liaison 

with the regional community rugby coach. Participants who had gone through this 

process reported that it created numerous barriers. For instance, coaches could 

attend a workshop being hosted by another school, but there were challenges 

around travel time and the logistics of arranging attendance. The option of a virtual 

workshop was discussed, with all participants in agreement that a face-to-face 

workshop would be better due to the practical component. However, there was 

acknowledgment that a virtual workshop could be of benefit if coaches could not 

attend a face-to-face workshop. 
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Table 11. Participant characteristics 

ID # 
Fig 1. 
Group 

School 
Type 

Job Title 
Coaching 

Ages 
Rugby Coaching Structure 

Teaching 
Role? 

Coaching 
Experience 

Coaching 
Award 

Previous 
Activate 

Workshop? 

Current 
Activate 

Use? 

001 2 
State - 
College 

Sports 
Coaching 
Lecturer 

16-18 
FT HoR, FT Assistant, 2 x PT 

rugby coaches 
Yes - Sport 

Lecturer 
12 years 

RFU 
Level 3 

Yes 
Yes - 

Modified 

002 1 
Independent 

- School 
Director of 

Rugby 
13-18 

FT DoR, teachers coach age 
group with PT external coaches 

No 9 years 
RFU 

Level 4 
No Yes 

003 3 
Independent 

- School 
Head of 
Rugby 

14-18 
FT HoR, teachers coach age 

group with PT external coaches 
Yes - PE 
teacher 

10 years 
RFU 

Level 3 
Yes 

Yes - 
Modified 

004 3 
Independent 

- School 
Director of 

Rugby 
13-18 

FT DoR, FT Assistant, teachers 
coach age group 

Yes - PE 
teacher 

20+ years 
RFU 

Level 4 
No No 

005 4 
State - 
School 

Director of 
Sport 

12-18 
FT DoS, 4 x PE teachers who 

coach, use volunteers 
Yes - PE 
teacher 

20+ years 
RFU 

Level 2 
Yes No 

006 6 
State - 
College 

Physical 
Wellbeing 
Manager 

16-18 
FT DoS, 6 x rugby coaches who 

also teach 
Yes – Sport 

Lecturer 
5 years 

RFU 
Level 2 

Yes No 

007 1 
State - 
School 

Director of 
Sport 

11-18 
FT DoS, FT Head of PE, 3 x FT 

PE staff 
Yes - PE 
teacher 

14 years 
RFU 

Level 2 
No 

Yes - 
Modified 

008 6 
State - 
School 

PE Teacher 11-18 
FT Head of PE, teachers coach 

age groups 
Yes - PE 
teacher 

12 years 
RFU 

Level 1 
No No 

009 5 
Independent 

- School 
Head of 
Rugby 

11-18 
FT DoS, FT HoR, 2 x FT 

Assistants, 1 x FT S&C coach 
Yes - PE 
teacher 

6 years 
RFU 

Level 2 
No 

Yes - 
Modified 

010 2 
State - 

Grammar 
Head of 
Rugby 

11-18 
FT HoR, 4 x FT PE teachers, 12 

other teachers who assist 
Yes - PE 
teacher 

20+ years 
RFU 

Level 3 
Yes Yes 

 

Note: FT = Full-time, PT = Part-time, HoR = Head of Rugby, DoR = Director of Rugby, DoS = Director of Sport, PE = Physical Education, RFU 
= Rugby Football Union, S&C = Strength and Conditioning. A college is specifically for students aged 16-19 years old, whereas a secondary 
school is for students from 11-18 years old. 
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Eight participants reported giving players autonomy to run the warm-up, perceiving 

that this created player togetherness and responsibility. This also afforded the coach 

time to set up the session whilst the players were warming up. However, it was 

unclear whether players had self-efficacy to deliver the programme, or how this was 

assessed or developed. Two participants identified that players need self-efficacy 

to run the warm-up, one suggesting that players would “rather not try and get it 

wrong than try and not get it wrong” (ID: 009) and the other feeling online videos 

could be used as a learning resource to develop player self-efficacy. 

3.2.2. Outcome Expectancy 

Participants had good knowledge that Activate could decrease injury risk in 

schoolboy rugby, stating that the publicised results from the efficacy study (Hislop 

et al., 2017) were one of the reasons for adopting the programme. Some participants 

reported injury prevention was particularly important to them to maximise their 

player availability, as they had small playing squads. Participants also demonstrated 

knowledge that Activate could reduce the incidence of specific injuries, such as 

concussion. This led to some coaches using specific exercises to prevent injuries 

which might be more prevalent in facets of the game, such as the resistance 

exercises if they were including contact in training. Some participants acknowledged 

they used Activate to improve the physical characteristics and athletic development 

of their players, rather than as a specific focus upon injury prevention.  

Participants felt that educating players about the benefits of Activate was important 

for creating buy-in, hoping greater knowledge would facilitate engagement and 

greater exercise fidelity. Education was deemed particularly relevant for older 

players who could better grasp the statistics from the efficacy study and have a more 

in-depth understanding of technique and exercise physiology than younger players. 

Two participants felt further evidence confirming Activate could reduce injury risk 

would facilitate greater programme uptake. It is unclear if these perceptions were 

due to a lack of awareness of the published efficacy study (Hislop et al., 2017) or 

that more studies should be conducted before the programme can be deemed an 

effective strategy to reducing rugby injury risk. 

3.2.3. Risk Perception 

Participants largely agreed that rugby players were at risk of injury, with some 

reporting this was a key reason for them to adopt Activate. Some participants were 

aware of the increased risk of injury through contact mechanisms, such as the 

tackle, and would use certain exercises to mitigate the risk of associated injuries like 

concussion, for example the use of isometric cervical spine exercises prior to 

contact sessions. Some participants questioned whether there was a need to 

complete Activate in sessions where perceived injury risk was lower, such as non-

contact training or touch rugby: “If they are playing touch rugby, do they need that 

level of activation in the neck?” (ID: 001). 
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3.3. Theme 3. Volitional determinants 

“It (Activate) would be a very hard sell to the 13-year-old kid, who just wants to run 

around with his mates, but he's got to do his hamstring strengthening” (ID: 004) 

3.3.1. Planning 

Many participants had short-term plans on how to implement Activate, largely 

revolving around using the RFU resources to upskill themselves and their fellow 

coaches. Numerous participants detailed plans of how the warm-up would differ 

between age-groups, with general agreement that younger age-groups needed the 

warm-up to be gamified and delivered by a coach, with older age groups taking 

responsibility for their own warm-up and implementing Activate in a block at the 

beginning of training. Coaches did not report specific plans for long-term Activate 

maintenance, with only a few coaches saying they would take players through the 

various age-specific programmes as they progressed through school years. 

Participants did not offer any definitive coping plans on how they would continue to 

use Activate if adherence waned or how they would overcome barriers to 

programme use.  

3.3.2. Maintenance and Recovery Self-efficacy 

Coaches reported that the Activate resources helped maintenance and recovery 

self-efficacy, providing guidance to deliver, progress or restart using the warm-up. 

However, there were numerous micro-setting, contextual barriers which hindered 

programme maintenance. Participants did not feel it was possible to observe the 

technique of all students if they had large player numbers, and those who were not 

being watched would disengage or simply stand there waiting for instructions: “I’m 

working with this group over here and I’m working on some lunges and stuff, and I 

turn around and this group is on their phone” (ID: 001). A further barrier was that the 

exercises were deemed to be too static, and when the weather was poor students 

were reluctant to go outside and engage with the warm-up. This would be 

particularly pertinent for those teams where the warm-up was player-led.  

Half of participants felt the progressions between phases facilitated Activate 

maintenance, with each phase fitting nicely into the academic calendar. The 

remaining participants felt that the progressions made Activate implementation too 

complex and hindered them from using the programme. Participants raised 

concerns that when coaching multiple age-groups it was hard to remember all the 

different exercises and coaching cues. Adding in various phases compounded this, 

so participants largely resorted to using a single phase for the whole season or did 

not use the programme at all.  

No coach adopted whole Activate phases, instead choosing a small number of 

exercises to master the movements or to provide variety between sessions to stop 

the programme from becoming monotonous for the players. Coaches highlighted 

that that the delivery-agent mastering one phase meant they often did not progress 

the programme past that initial phase. There was a sense they would rather deliver 
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the phase they were now comfortable with rather than challenge themselves, and 

the players, to learn the subsequent phase.  

Participants reported that players themselves were a barrier to using Activate.  

Players were not reported to have negative perceptions towards Activate per se, but 

rather a natural desire to run around with the ball and play rugby as opposed to 

completing a warm-up.  

3.4. Theme 4. Socio-environmental Factors 

“when they’re in year 7, they’re only playing 20-25 minutes each way, if you’re not 

careful your warmup can last longer than the game.” (ID: 010) 

Nearly every participant reported integrating their warm-up within games or rugby 

drills at the beginning of the session to disguise the warm-up to improve 

engagement, particularly for younger age-groups.  Engagement was perceived by 

many coaches as the primary aim of their rugby sessions, highlighting that without 

engagement, players would not complete Activate anyway. The inclusion of Activate 

within training drills or games meant coaches did not use the prescribed sets and 

reps, instead adopting a variety of parameters, such as duration, distance travelled, 

perceived movement competency or player engagement, to dictate the transition 

between exercises. 

Four participants reported that they had adapted Activate to make it multi-sport, not 

just specific to rugby. English schoolboy sport, particularly in independent schools, 

revolves around playing rugby in the winter term (September-December), football in 

the spring term (January-April) and cricket in the summer term (May-July). 

Participants felt that developing a warm-up which could be used for all sports would 

negate the need to change the warm-up routine completely when transitioning from 

sport to sport. These bespoke warm-ups were based upon programmes with a 

scientific basis, such as Activate and the 11+ (Bizzini and Dvorak, 2015), although 

participants said that the programmes had been altered to the extent they would no 

longer resemble Activate. 

The most commonly mentioned barrier to implementation was lack of time to deliver 

Activate within a session. Participants gave examples where they would only be 

able to dedicate five minutes to the warm-up in a 45-60 minute session, or else they 

would not be able to cover their desired rugby content. One participant felt that they 

did not have enough time in a 90-minute session to spend 20-minutes completing 

Activate. This resulted in many participants shortening the warm-up, or not using 

Activate at all. However, four coaches (two from state schools and two from 

independent schools) did not feel that session time was a barrier. This was mainly 

due to having longer sessions (90-180 minutes) so they felt they could dedicate time 

to complete a warm-up thoroughly.  

 

 



 
85 

Table 12. Micro- and Macro-level facilitators and barriers to Activate implementation 
as identified by participants 

Theme Micro-setting Macro-level 

1. Activate 

Awareness 

Facilitators 
- Head coach mandating Activate 

use 
- In-house school Activate training 

- RFU endorsing Activate 

- RFU disseminating Activate 
resources to raise awareness 

Barriers 
- Lack of coach Activate 

awareness 
- Poor dissemination by RFU to 

raise Activate awareness 
- RFU disseminating after the 

season has started 

2. Motivational 

Determinants 

Facilitators 
- Knowledge of Activate efficacy  
- Knowledge of injury risk and 

prevention 
- Small playing squad 
- Improvement in players’ physical 

development 

- Player engagement through 
education 

- Providing players autonomy to 
run Activate themselves 

- RFU Activate resources to 
improve self-efficacy 

- Mandatory RFU Activate 
workshop attendance as part of 
coaching qualification 

Barriers 
- Lack of Activate effectiveness 

research 

- Perceived lack of risk in some 
sessions (e.g., non-contact 
training) 

- Logistics of attending a face-to-
face RFU Activate workshop 

3. Volitional 

Determinants 

Facilitators 
- Exercise progressions – helped 

engagement and physical 
progression 

- Choosing a small number of 
exercises to master 

- RFU resources enable coaches to 
plan and implement Activate over 
time 

- Activate phases fit within 
academic calendar 

Barriers 
- Too many athletes to 

observe/coach at once 

- Exercise progressions – difficulty 
remembering and coaching 
changes 

- Number of exercises within a 
phase 

- Negative player engagement – 
lack of inclusion of a ball 

- Poor weather 

- Activate exercises are too static 
 

4. Socio-

environmental 

factors 

Facilitators 
- Integrating Activate within games 

or skills /drills 
- Using a variety of prescription 

measures, e.g., time, games, 
engagement, to facilitate use 

- Adapting Activate to make it 
appropriate for multi-sports 

- Support staff (medical and S&C) 
help to encourage and deliver 
Activate 

 

Barriers 
- Time to deliver Activate within a 

session 
- Use of teaching staff, or 

volunteers, to coach who were 
not rugby oriented 

- Time to upskill dual-role coaches 
to use Activate 

- Rugby only being played for one 
school term, meaning coaches 
and players may have to learn 
multiple, sports-specific 
programmes.  

Note: RFU = Rugby Football Union, S&C = strength and conditioning.  

All participants, except for one, had teaching roles alongside their coaching duties. 

When describing their staffing structures, this appeared common practice, with 

schools relying on individuals who were primarily teachers, or even volunteers, to 

coach some of the rugby teams. This created various implementation barriers, with 

a lack of time to upskill these dual-role coaches. These individuals were perceived 
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to be more teaching- than rugby-focused and reportedly had little interest in rugby 

and were only there to help. As such, they were seen as less inclined to spend their 

limited time upskilling themselves to learn Activate. Targeting teachers through 

more formal means, such as teacher training days or inhouse professional 

development, might be a strategy to improve their awareness and knowledge of 

sports injury risk and prevention. A few participants touched on the importance of 

support staff (medical and strength and conditioning coaches) in injury prevention. 

These individuals reportedly often challenged current practice or encouraged 

coaches to adopt evidence-based injury prevention strategies such as Activate. In 

some schools, coaches asked support staff to deliver the warm-up and targeting 

these individuals with Activate resources and training might be of benefit.  

4. DISCUSSION 

The aim of this study was to explore the barriers and facilitators to coaches 

implementing Activate in their schoolboy rugby teams. Four a-priori themes were 

defined based upon their known importance to implementing neuromuscular training 

programmes such as Activate. No coaches within the study implemented Activate 

as it was intended. Instead, coaches adapted Activate to suit their context, primarily 

changing Activate to make it suitable for multi-sports or picking exercises they 

perceived as necessary to match the demands of the rugby session. Interestingly, 

participants changed their implementation approach depending on the age group 

they were coaching, often providing older age-groups with autonomy to run their 

own warm-up. This highlights the complexity of successfully implementing Activate 

in applied settings, with many intrinsic and context-specific barriers and facilitators 

influencing a coach’s behaviour.  

Barriers to implementing neuromuscular training programmes are well described in 

the literature, the most frequent being time (O'Brien and Finch, 2017), specifically 

short session length (Richmond et al., 2020), the duration of the programme 

(Shamlaye, Tomsovsky and Fulcher, 2020) and the frequency of sessions per week 

(Steffen et al., 2008; Soligard et al., 2010). Participants in this current study 

identified further issues around lack of time to upskill coaches to use Activate, 

particularly impacting the use of exercise progressions. Issues pertaining to 

resources were not frequently mentioned by coaches. Indeed, participants 

demonstrated good awareness of Activate resources and were complimentary 

towards their quality and availability, contrasting with much of the sports injury 

prevention literature (Saunders et al., 2010; Donaldson et al., 2019a; Richmond et 

al., 2020). Similarly, barriers around facilities and equipment were not commonly 

mentioned, though they have been for programmes such as the 11+ (O'Brien and 

Finch, 2017; Donaldson et al., 2019a). Activate does not require any equipment but 

the context of school sport perhaps means that there aren’t great challenges around 

access to the facilities, or maybe that Activate can be completed in a relatively small 

area regardless of surface type.  

Motivation appears to be a facilitator in the implementation of sports injury 

prevention programmes (O'Brien and Finch, 2016), with sport-specific exercises 
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(Moesch et al., 2022), enjoyment (O'Brien and Finch, 2017), and improvements in 

confidence and ability (Richmond et al., 2020) all being cited as positives in youth 

populations. Knowledge of injury risk is also commonly cited as motivation for end-

users to implement injury prevention programmes (Verhagen, van Stralen and van 

Mechelen, 2010; Perera, Akerlund and Hagglund, 2019), with participants in this 

study adding to this body of evidence. However, risk perception does not appear to 

be a strong predictor of intention to using neuromuscular training programmes, such 

as the 11+ (McKay, Merrett and Emery, 2016) or Activate (chapter four), and focus 

may be better placed improving programme awareness and end-user self-efficacy.  

Coaches are often the focus of behaviour change strategies in sport injury 

prevention. In community sport, these individuals often have the primary decision-

making responsibility (Emery, Hagel and Morrongiello, 2006) and act as the 

delivery-agent (O'Brien and Finch, 2014b). However, this present study suggests 

that players themselves are used as delivery-agents in schoolboy rugby. This is 

interesting, as players have not been targeted with Activate dissemination and a 

recent two-year study found only 13% of English schoolboy rugby players were 

aware of Activate (chapter three). It is unclear whether players have the knowledge, 

coaching skills and/or self-efficacy to delivery Activate proficiently. If they do not, it 

would be reasonable to assume that coaching cues for the exercises will not be 

provided to fellow players, incomplete phases may be used, and the prescribed sets 

and repetitions not adhered to. If coaches are not observing the warm-up, it is 

possible players may not be using Activate at all, despite their coaches encouraging 

them to do so. To address this, stakeholders should consider whether player-

specific training strategies are necessary to ensure they have the knowledge and 

self-efficacy to deliver and coach the programme to their peers. Many studies have 

sought to describe youth player perceptions towards injury risk and prevention 

generally (White et al., 2011; McKay et al., 2014; Perera, Akerlund and Hagglund, 

2019). However, player perceptions towards specific injury prevention programmes 

are less commonly investigated (O'Brien and Finch, 2017; chapter three) and a large 

knowledge gap around their knowledge and confidence to complete such 

programmes exists. These areas need to be investigated if players act as delivery-

agents as reported in this current study.  
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Table 13. Additional participant quotation for the facilitators and Barriers occurring for each theme 

Theme 
HAPA 
Construct 

Facilitators Barriers 

1. Activate 
Awareness 

- “I went onto the actual Activate page and just had a quick look 
through it.  And some of the stats I didn’t even know, like the 43% 
drop in injuries in male rugby.  I thought, “Wow, why did I need to look 
on this to know that?  That should just be like common knowledge.”” 
(ID: 009) 

“if the head coach doesn’t believe in it or isn’t  invested in it or doesn’t 
understand it, then they’re doing to go in a different direction” (ID: 001) 
 
“I look at Activate and I feel it just needs a bit of a push as in the 
communication side of things.” (ID: 009) 

2. Motivational 
Determinants 

Outcome 
Expectancy  

“anything that would prevent injury and keep our players on the pitch 
and enjoying themselves.” (ID: 005).  

“if they don’t know the benefit then the standard of exercise drops” (ID: 009) 

Self-efficacy  “It's learning (the workshop) by someone watching you do it and 
feeling the movement” (ID: 006). 

“I don’t think Activate works well as an online CPD, in my opinion, because you 
have to get involved with it, have some fun with and try some stuff with like-
minded people, and that was the best part of the workshop that I attended.” 
(ID: 001) 

Risk 
Perception 

- “You’re not going to prevent injuries in rugby” (ID: 010) 

3. Volitional 
Determinants 

Planning  “I think as long as you’re creative with your warmup, not only do they 
(players) see the value, they know the value of it, but they also enjoy 
it” (ID: 010) 

“it takes a hell of a lot of energy, a hell of a lot of effort, and to be honest with 
you, a hell of a lot of planning.” (ID: 008) 

Implementation  “the first half hour of our sessions are generally multi-direction 
invasion games, mixed with Activate” (ID: 002) 
 
“it is more about movements and time rather than reps and set which 
probably goes against the literature and the research.” (ID: 001) 

“I think they’re (players) invested in rugby and do the warmup because Mr 
[Smith] tells them they’ve got to do the warmup.” (ID: 007) 

Self-efficacy  “The fact that it progresses is really good for me because it shows 
them where we want to go with things.” (ID: 009) 
 
“I tend to use phase one of Activate in the first half term, phase two of 
Activate in the second half term and phase three of Activate in the 
fourth half term.” (ID: 010) 

“the changes of the exercises is the one that we found most prohibitive to be 
honest” (ID: 007) 
 
“by the time you got through it all and got your head around it, you were 
probably on to the next phase” (ID: 005) 

4. Socio-
environmental 
factors 

- “it might be they'd spend three months doing rugby and doing 
Activate or whatever, but then they might then spend the next three 
months doing football and doing the 11+ thing.  So it makes sense 
from a school point of view, to try and tie it all together, to take the 
bits that cross over and keep them and take the bits that best worked 
for us and use them.” (ID: 005) 
 
“we’ve moved a lot of our injury prevention to the gym. The reason 
being we can get them excited to play rugby, we struggle to get them 
excited to do injury prep. Where in the gym where it might be a little 
bit slower, we can get them to do the work, and then their direct 
reward is they’re allowed to lift weights.” (ID: 009) 

“for a coach who’s got limited time to deliver, having to spend a significant part 
of their training education on Activate or similar would be challenging” (ID: 004) 
 
“The maths teachers and the biology teachers who are working with a bit more 
of a participation environment rather than a performance environment, might 
be no less enthusiastic about it. I think they know the importance, but do they 
actually follow the Activate programme?” (ID: 010) 
 
“it was different for every age group and kept changing.  And so, you know, 
and that meant that we had to keep changing and changing the pitch.  It was 
just that it was a faff, which is why, ultimately, we sort of took the 11+ and 
made our own to a degree” (ID: 005) 
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Participants reported that Activate implementation depended on the demands of the 

session and the need to prevent specific injuries. This suggests coaches perceive 

these exercises to induce an acute physiological response, with limited need for 

long-term exposure to induce chronic physiological adaptations. At present, there is 

a dearth of research of the physiological effects of Activate, with a single study 

investigating this area finding under-18 youth rugby players had a 24% increase in 

cervical spine strength after completing the isometric cervical spine exercises for 8 

weeks (Attwood et al., 2021). A few coaches reported that they used Activate to 

improve their players’ physical characteristics and movement control. There is a 

high level of evidence that neuromuscular training programmes, primarily football 

specific programmes such as the 11+, can promote both acute and chronic 

physiological adaptations (Faude et al., 2017). However, beyond the neck strength 

study (Attwood et al., 2021), it is not clear if Activate does induce acute and/or 

chronic physiological responses and thus there is a need to investigate this if 

improvements in physical characteristics may facilitate Activate uptake.  

Exposure to the 11+ has been shown to induce positive physiological changes in an 

athlete, such as greater speed, power and stability (Bizzini et al., 2013; Daneshjoo 

et al., 2013; Steffen et al., 2013a). Establishing and promoting these benefits is 

important, as sports coaches are more likely to implement an injury prevention 

programme if it improves physical performance measures (Joy et al., 2013; 

Norcross et al., 2016), a point reinforced by coaches in this present study. Activate 

is currently labelled an ‘injury prevention programme’, which may be a barrier to 

programme uptake if injury prevention is not a primary focus for coaches (Moller et 

al., 2021). Firstly, it is necessary to investigate whether Activate does indeed 

improve physical performance measures. If so, consideration should be given to 

how the programme can be labelled to sound as attractive to end-users and their 

goals as possible, possibly influencing greater uptake and implementation.  

Nearly all adopting coaches reported interspersing Activate within rugby drills or in 

training based games rather than delivering the warm-up as a block at the beginning 

of the session as initially intended (Hislop et al., 2016). The primary reason for this 

was to improve player engagement by merging the warm-up into rugby-specific 

activities. This is reflective of a shift in coaching practices over the last decade to 

improve player development through a constraints led approach (Renshaw et al., 

2019), with the RFU having recently created resources on how to gamify Activate 

(England Rugby, 2021a). However, through gamification coaches did not stick to 

specific dosages or parameters for each Activate exercise, nor did they use whole 

phases. At present, it is unclear what effect sub-optimal implementation has on 

Activate effectiveness and there is a need to establish this. It may be that Activate 

does not need to be implemented as a block warm-up to be effective. For example, 

there is evidence that completing the strengthening exercises (part 2) from the 11+ 

post-training improved compliance but did not negatively impair effectiveness 

(Whalan et al., 2019). If this finding was replicated for Activate, it may be that 

coaches can intersperse exercises through a session, complete them at the end or 

even away from the pitch. For this approach to be advocated, future research should 
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focus upon whether Activate remains effective if delivered through alternative 

approaches to what was initially prescribed.  

Participants supported mandatory Activate training, much like coaches in England 

are required to complete a concussion awareness module (England Rugby, 2021c) 

as part of their coaching qualifications. Mandatory coach education workshops are 

not new to rugby injury prevention. In New Zealand, coaches are required to attend 

an annual RugbySmart workshop (Gianotti, Quarrie and Hume, 2009), which has 

been used to successfully disseminate educational information regarding injury 

prevention and performance (Quarrie et al., 2007; Gianotti, Quarrie and Hume, 

2009). Similarly, South African coaches are required to attend a BokSmart 

workshop bi-annually (Viljoen and Patricios, 2012). Running in a similar manner to 

RugbySmart, these workshops have been credited with improvements in player 

safety behaviour (Brown et al., 2015a, 2018b) and reduction in community rugby 

injuries (Brown et al., 2016b). Relevant stakeholders should consider mandating 

Activate training as part of RFU coaching qualifications. At a minimum, this would 

raise Activate awareness, leading to a greater number of programme adoptees and 

potentially reducing the number of rugby injuries occurring nationwide. 

There was not the expected disparity in micro-setting barriers and facilitators to 

Activate implementation between participants from independent and state schools. 

Given independent schools generally have greater resources and access to their 

students, it was expected that they would have been able to overcome common 

barriers to implementing an injury prevention programme, such as time constraints 

and facilities. This did not appear to be the case. Participants from state schools did 

not report time as a barrier to delivering Activate, whilst some independent school 

participants did. Despite increased staffing levels in independent schools, all 

participants, except one, had teaching responsibilities and the additional coaches 

these schools employed were not ‘rugby coaches’, which created further barriers. 

This further magnifies the complexity of implementing a sports injury prevention 

programme in school sport, where different barriers may be present between similar 

settings. In the current study, it emerged that Activate implementation was impacted 

more by the age of players being coached, rather than the school setting.  

4.1. Limitations 

Despite six coaches reporting Activate use, none implemented it in its entirety. The 

recruitment strategy did not allow for the identification of coaches fully implementing 

Activate prior to the interview, with participants purposively sampled depending on 

their previous Activate awareness and use or non-use (a dichotomous indicator) to 

ensure a range of views and experiences. As such, it may be that some facilitators 

to successful implementation were not identified in this study. However, the results 

of this present study, supported by findings from a previous study in the same 

context (chapter three), suggest that coaches seldom implement Activate fully. Data 

saturation was also reached, suggesting the sample may represent typical coaching 

practices throughout England. 
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5. CONCLUSION 

This qualitative study highlights the complexity of implementing the Activate injury 

prevention exercise programme in schoolboy rugby union. Coaches generally held 

positive perceptions towards Activate, demonstrating good knowledge of the 

programme’s efficacy; however, the contextual barriers impeded all of them from 

adopting or implementing Activate fully. Adopting coaches often gamified the 

programme to improve player engagement, or they created an adapted version to 

make it suitable for their setting.  It was reported that teachers are often asked to 

coach rugby teams, despite little interest or knowledge in rugby and injury risk. 

Targeting these individuals, who are unlikely to read any rugby-specific literature, 

through teacher training days could promote awareness and self-efficacy for 

Activate adoption. Mandating Activate training as part of coaching qualifications 

could be another strategy to improve awareness and self-efficacy, both leading to a 

greater uptake of Activate and a lower injury risk. Interestingly, players were often 

the programme delivery-agents, despite dissemination and training resources being 

directed towards coaches. Developing strategies to engage with players, alongside 

coaches, could provide a benefit to Activate implementation.  
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CHAPTER SIX 

EFFECTIVEMESS OF THE ACTIVATE INJURY PREVENTION 

EXERCISE PROGRAMME TO PREVENT INJURY IN SCHOOLBOY 

RUGBY UNION 

i. ABSTRACT 

Objective 

The efficacious Activate injury prevention exercise programme has been shown to 

prevent injuries in English schoolboy rugby union.  There is now a need to assess 

the implementation and effectiveness of Activate in the applied setting.  

Methods 

This quasi-experimental study used a 24-hour time-loss injury definition to calculate 

incidence (/1000h) and burden (days lost/1000h) for individuals whose teams 

adopted Activate (used Activate during season) versus non-adopters. The dose-

response relationship of varying levels of Activate adherence (median Activate 

sessions per week) was also assessed. Player-level rugby exposure, sessional 

Activate adoption and injury reports were recorded by school gatekeepers.  Rate-

ratios (RR), adjusted by cluster (team), were calculated using backwards stepwise 

Poisson regression to compare rates between adoption and adherence groups.  

Results 

Individuals in teams adopting Activate had a 23% lower match injury incidence 

(RR=0.77, 95% confidence interval (CI) 0.55-1.07), 59% lower training injury 

incidence (RR=0.41, 95% CI 0.17-0.97) and 26% lower match injury burden (95% 

CI 0.46-1.20) than individuals on non-adopting teams. Individuals with high Activate 

adherence (≥3 sessions per week) had a 67% lower training injury incidence 

(RR=0.33, 95% CI 0.12-0.91) and a 32% lower match injury incidence (RR=0.68, 

95% CI 0.50-0.92) than individuals with low adherence (<1 session per week). 

Whilst 65% of teams adopted Activate during the season, only one team used 

Activate three times per week, using whole phases and programme progressions.  

Conclusion 

Activate is effective at preventing injury in English schoolboy rugby. Attention should 

focus on factors influencing programme uptake and implementation, ensuring 

Activate can have maximal benefit.  
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1. INTRODUCTION 

Rugby Union (henceforth rugby) is a contact sport played in English schools by over 

500,000 young people weekly (Sport-England, 2021). Rugby has come under 

scrutiny at all levels of the game due to the reported injury risk (Tucker, Raftery and 

Verhagen, 2016; Pollock, White and Kirkwood, 2017; West et al., 2021) and the 

consequences such injuries may have on player health (Davies et al., 2017; Hind et 

al., 2020). The Rugby Football Union (RFU; governing body for English Rugby 

Union) has been promoting the Activate injury prevention exercise programme to 

reduce injury risk in youth rugby. Activate is a 15-20 minute warm-up programme, 

designed to be completed prior to training and matches, with progressive, age-

specific programmes (Hislop et al., 2017). 

Activate efficacy was assessed in a 2015 randomised controlled trial of 31 

independent schools (83 teams across under-15/16/18 age-groups) in England over 

a 4-month season (Hislop et al., 2017) . Intention-to-treat analysis found an unclear 

effect of using Activate on overall match injury incidence (RR=0.85) but lower upper-

limb injury (RR=0.66) and concussion (RR=0.71) incidence. Per-protocol analyses 

(≥3 times per week) found teams using Activate had 72% fewer overall match 

injuries (RR=0.28), 72% fewer contact injuries (RR=0.28), and 59% fewer 

concussions (RR=0.41) compared to teams in the control group (Hislop et al., 2017).  

However, only 16% of teams managed to complete Activate thrice weekly.  This is 

concerning, as adherence rates in applied settings are likely to be lower given the 

contextual barriers in successfully implementing sports injury prevention 

programmes (Hanson et al., 2012). This may partly explain why injury rates have 

not dramatically reduced in various sports settings despite considerable efforts in 

the injury prevention field to make sport safer (Ekstrand, Walden and Hagglund, 

2016; Beck et al., 2017).  

Neuromuscular training programmes appear to have a dose-response relationship 

with injury rates, with three sessions per week providing the greatest preventative 

effect (Steib et al., 2017). This evidence is supported by findings of the Activate 

efficacy study, where teams with high compliance (≥3 times per week) had 

significantly lower match injury incidence versus those with low compliance (0-2 

times per week; RR=0.61) (Hislop et al., 2017). There is evidence that 

neuromuscular training programmes provide a preventative effect when completed 

once or twice per week (Sugimoto et al., 2012; Steib et al., 2017). In the Activate 

efficacy trial, teams with these levels of compliance were clustered with those with 

zero compliance, and the preventative effect of one-two sessions per week was not 

assessed (Hislop et al., 2017). A recent survey of English schoolboy rugby coaches 

reported that adopting teams used Activate twice per week (chapter three). 

Therefore, evaluating the effect of varying levels of weekly dosage would empower 

end-users to make an informed decision regarding their Activate adherence.  

The primary objective of this study was to assess the effectiveness of Activate to 

lower match and training injury rates (incidence and burden) in schoolboy rugby 
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union (under-12 to under-19). The secondary objective was to examine the dose-

response relationship between weekly Activate adherence and injury incidence.   

2. METHODS 

2.1. Recruitment and Participants 

Schoolboy rugby teams (under-12 to under-19) were invited to join the study through 

an email sent to their Head Coach or Director of Rugby/Sport in June-August 2019. 

School names were taken from the RFU competitions website, with contact email 

addresses sought online. If a response was not received to the initial recruitment 

email, a further email was sent two weeks later, after which it was assumed the 

school did not wish to participate.   

Participants, players from school teams who had agreed to participate in the project, 

completed an electronic assent form (http://www.onlinesurveys.ac.uk), with parental 

consent for those under the age of 18 years old. The study had ethical approval 

from the Research Ethics Approval Committee for Health at the University of Bath 

(EP 17/18 167). Patients and public were not directly involved in the study design 

or dissemination plans.  

2.2. Activate Injury Prevention Exercise Programme 

Activate is a warm-up exercise programme designed to be used three times per 

week prior to rugby training and matches. There are three age-specific programmes 

(under-15/16/18) incorporating balance, resistance, and plyometric exercises, each 

containing four phases to be progressed throughout the season (every 4-8 weeks) 

(Hislop et al., 2016). Activate was disseminated by the RFU in 2017 following the 

publication of the efficacy study (Hislop et al., 2017). Coaches could access 

resources freely through the RFU website and attend regional workshops delivered 

by RFU community rugby coaches, who received specific Activate training (chapter 

four). In 2018, all resources became available open access and workshops were 

replaced by a ‘workshop on demand’ system. These implementation and 

dissemination strategies, including the workshops, were conducted by the RFU 

external to this study.  

2.3. Data Collection 

Gatekeepers (generally the head coach) were provided with a bespoke excel 

worksheet to collect their teams’ rugby attendance, rugby exposure (minutes), injury 

data and Activate use throughout the season (July-September 2019 to December 

2019-April 2020 depending on school and competitions). Operationalised definitions 

are presented in table 14.  

Player level data was collected, allowing direct analysis between individual 

exposure and injury risk (Haneuse and Bartell, 2011). Team training duration for 

each session was matched with session attendance registers, where gatekeepers 

recorded which players participated in each session, to record player training 

exposure. Individual match exposure was calculated by dividing overall player 

http://www.onlinesurveys.ac.uk/
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minutes (players on the pitch x match duration) and divided by the number of players 

marked as present.  

Activate adoption was self-reported by the gatekeeper for every training session and 

match. Adopting teams recorded which exercises were used for each session, with 

no minimum threshold to determine whether a team used the programme. No 

information regarding exercise parameters (sets and reps) or exercise fidelity 

(performing exercises competently) was recorded. Median weekly Activate 

adherence was calculated by cross-referencing attendance registers and the team’s 

Activate use for that session. Participants were not instructed whether to use 

Activate. Instead, this type-1 effectiveness-implementation study (Curran et al., 

2012) observed end-users voluntarily using Activate (i.e., no implementation 

strategy was involved in the study). No training was provided to participants outside 

of the RFU resources available to all coaches nationwide. 

The injury report form detailed: player name, injury date, return to full participation 

(deemed so by the gatekeeper), training/match, mechanism, body location, injury 

type. Specific injury diagnoses were not recorded except for suspected concussions 

where, as per RFU policy (England Rugby, 2021c), any player suspected of 

sustaining a concussion must be removed from play and stood down for a minimum 

time prior to returning to play after clearance by a medical professional. Pre-

populated categories for injury mechanism, location and type, were used on the 

worksheet to ensure consistency of data collection (Fuller et al., 2007b).   

Table 14. Operationalised study definitions 

Terminology Operationalised Definition 

Injury 
Any injury resulting in the individual being unable to take part in 

full rugby activities for >24 hours from midnight after the day 
the injury occurred (Fuller et al., 2007b; Cross et al., 2018) 

Injury Severity 
Days lost starting from the day after they were unable to 

participate to when they were fully available for training or 
match play (Bahr et al., 2020) 

Injury Incidence 
Injuries per 1000 player-hours of rugby (training or match) 

exposure (Fuller et al., 2007b) 

Injury Burden 
Injury Incidence x Injury severity = Days lost per 1000 player-
hours of rugby (training or match) exposure (Bahr et al., 2020) 

Adoption 
Activate used in a team rugby session at least once during the 

study period 

Adherence 
Individual median number of Activate session completed per 

week 

Cumulative Utilization 
Percentage of team rugby sessions Activate was used at 

(Owoeye et al., 2020a) 

Utilization Frequency 
Mean number of team Activate sessions per week (Owoeye et 

al., 2020a) 

Utilization Fidelity 
Mean number of Activate exercises used per team session 

(Owoeye et al., 2020a) 

Missing attendance registers were imputed using a last observation carried forward 

method (408 missing registers /25,318 exposures = 2%) (Liu, 2016). No individuals 

had more than 10% of their attendance registers missing and thus all records were 
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retained for analysis. Exposure for injured individuals participating in training prior 

to their recorded return to play date were not included in the analysis until after they 

were cleared to return. This was to create consistency as those injured might be 

training but were likely imposed with training restrictions prior to returning to play. If 

an individual was injured but the severity was unknown [due to the season ending 

(n=19) or missing data (n=1)] they were not included in any subsequent analysis 

after the injury date. Sessions missed due to injury were not included when 

calculating adherence. 

2.4. Analysis 

Analysis was completed using Microsoft Excel (Version 16.0) and Stata (Version 

16.0). For the primary research question, individuals were grouped by their team’s 

Activate adoption or non-adoption. For the second research question, individuals 

were grouped by their median weekly Activate adherence throughout the season 

(low=<1 session per week, medium=1-<3 sessions, high=≥3 sessions). The low 

adherence group included all individuals from teams in the non-adoption group with 

zero Activate adherence, plus those from the adoption group with low adherence.  

Injury incidence (injuries/1000 player-hours) and injury burden (days lost/1000 

player-hours), presented with 95% confidence intervals (CIs), were estimated for 

each group using backwards stepwise Poisson regression, adjusted for cluster 

(team). Predictor variables included Activate adoption/adherence and playing age-

group. Incidence and burden rate ratios (RR) were calculated using the same 

method, with the non-adoption group the referent for the primary research question 

and the group with lower adherence the referent for the secondary research 

question. Statistical significance was set at p<0.05. 

2.5. Sample Size 

A sample size calculation was performed for the primary research question, using a 

significance level of 0.05 and power of 80% (Hayes and Bennett, 1999). Injury 

incidence (34.3/1000h), mean cluster (team) size (n=24 players) and individual 

rugby exposure (9-hours) were based upon previous data collected from the same 

playing cohort. A 40% lower injury incidence was estimated from a meta-analysis 

investigating neuromuscular training programmes and injury risk (Steib et al., 2017). 

As such, the number of teams required per arm was 14. Anticipating each school 

would have two teams, the study required nine schools per arm. Using a 

conservative estimated drop-out rate of 60%, 22 schools were needed.  

3. RESULTS 

In total, 289 schools were emailed to join the study (figure 15). Fifty-seven schools 

agreed to participate, with 15 dropping out during the data collection phase and a 

further 22 schools not providing data at the end of the season (likely due to COVID-

19). Data was received from 20 schools (41 teams), with seven schools (16 teams) 

subsequently excluded due to providing incomplete datasets, predominately a 
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failure to record individual exposure (appendix 15). Consequently, 13 schools (25 

teams, 659 players) were included in the study. 

 

Figure 15. Flow diagram highlighting the recruitment process, study participation 
and the impact of COVID-19 on retention.  

3.1. Covid-19 

The school rugby season was affected by COVID-19 in March 2020, when the 

season was abruptly terminated due to a lockdown. Most schools that finished 

playing in December 2019 had already provided their datasets; however, after this 

point many gatekeepers were unreachable and did not provide data, being classified 

as study drop-outs. 

3.2. Activate Implementation 

Of the 25 teams included in the study, 16 adopted Activate during the season. Of 

these 16 teams, two did not record which exercises they used for each session and 

are excluded from this implementation section. Cumulative utilization was 98%, with 

thirteen teams using Activate at all sessions and one team using Activate at 70% of 
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sessions. Adopting teams had a mean utilization frequency of 3.2 Activate sessions 

per week (range 2.1-4.0) and a utilization fidelity of 9.8 Activate exercises per 

session (range 4-15). Only four teams used Activate phases in their entirety, with 

the remaining using exercises from various phases. Half of the teams progressed 

the programme throughout the season, but only two used exercises from phases 3 

or 4. Only one team implemented Activate fully, maintaining three sessions per 

week, using each phase in its entirety, and progressing the phases throughout the 

season.  

3.3. Activate Adoption 

Individuals from teams adopting Activate (n=16) amassed 16,853 player-hours 

(13,737 training; 3,116 match), sustaining 84 injuries (10 training; 74 match; table 

15). Individuals from non-adopting teams (n=9) recorded 7,828 player-hours (6,304 

training; 1,524 match) and 58 injuries (11 training; 47 match). Adopting individuals 

had a median exposure of 15 rugby sessions prior to their first injury, with a median 

of 10 sessions in the non-adoption group. 

Individuals in teams adopting Activate had a 23% lower match injury incidence 

(RR=0.77, 95% CI 0.55-1.07) and 59% lower training injury incidence compared to 

non-adopting teams (RR=0.41, 95% CI 0.17-0.97, p<0.05; figure 16). Match injury 

burden was 26% lower in the adopting group (RR=0.74, 95% CI 0.46-1.20). 

Descriptive information relating to injury types and mechanisms is presented in 

appendix 16. 
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Table 15. Descriptive statistics by Activate adoption 

Outcome Measure 
Activate Adoption 

Yes No 

Participating Schools 10 3 
 Teams 16 9 
 Team Age Group: - - 
 - Under 12-14 2 3 
 - Under 15-16 5 2 
 - Under 17-19 9 4 
 Players 412 247 

 
Mean Age 

(Years, ±SD) 
15.9  

(±1.6) 
15.0  

(±2.0) 

Total Exposure (h) Training 13737 6304 
 Match 3116 1524 

Mean sessions per 
season (n) 

Training 25 18 
Match 9 8 

Median rugby sessions 
per week 

Overall 3 2 

Mean Session 
Attendance (%, range) 

Overall 
86% 

(10-100%) 
80% 

(13-100%) 

Median weekly Activate 
adherence 

Overall 3 0 

Injuries (n) 
Training 10 11 
Match 74 47 

Median sessions to 1st 
injury (n, range) 

Overall 
15 

(1-82) 
10 

(1-46) 

Injury Incidence 
Injuries per/1000h† 

(95% CI) 

Training 
0.7 

(0.2-1.3) 
1.8 

(1.0-2.5) 

Match 
23.3 

(17.9-28.7) 
30.9 

(24.2-37.5) 

Injury Severity 
Days lost 
(95% CI) 

Training 
50 

(27-93) 
27 

(15-49) 

Match 
32 

(25-40) 
31 

(23-41) 

Injury Burden 
Days lost/1000h† 

(95% CI) 

Training 
28 

(3-52) 
25 

(11-59) 

Match 
660 

(412-901) 
887 

(600-1173) 

† Rate adjusted for playing age-group and cluster (team) 

 

Figure 16. Incidence and burden rate ratios (adjusted for playing age-group and 
cluster (team)) by Activate adoption group. Rate ratio <1 favours the adoption group. 
*p<0.05 
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3.4. Activate Adherence 

Individuals with high Activate adherence (≥3 sessions per week) had a 67% lower 

training injury incidence (RR=0.33, 95% CI 0.12-0.91, p<0.05; figure 17) and 32% 

lower match injury incidence (RR=0.68, 95% CI 0.50-0.92, p<0.05) than individuals 

with low adherence (<1 session per week). Descriptive statistics by adherence 

groups is presented in table 16. 

Table 16. Descriptive statistics by median weekly Activate adherence group  

Outcome Measures 
Median Weekly Activate Adherence 

Low (<1) Medium (1-<3) High (≥3) 

Participants n 256 115 288 

 
Mean Age 

(Years, ±SD) 
15.1 

(±2.0) 
16.1 

(±1.4) 
15.6 

(±2.0) 

Total Exposure Training 6350 2727 10964 

(h) Match 1535 704 2401 

Mean sessions completed 
over season (n) 

Training 17 16 29 

Match 7 7 10 

Median weekly rugby 
sessions (n) 

Overall 2 2 3 

Mean session attendance 
(%, range) 

Overall 
78% 

(10-100%) 
73% 

(33-100%) 
94% 

(68-100%) 

Median weekly Activate 
Adherence 

Overall 0 2 3 

Injuries Training 11 3 7 

(n) Match 47 19 55 

Median rugby sessions to 
1st injury (n, range) 

Overall 
10 

(1-46) 
8 

(1-17) 
16 

(3-82) 

Injury Incidence 
Injuries per/1000h† 

(95% CI) 

Training 
1.9 

(1.1-2.7) 
0.8 

(0.4-2.0) 
0.6 

(0.0-1.2) 

Match 
31.3 

(24.7-37.9) 
28.8 

(9.5-48.1) 
21.7 

(16.8-26.6) 

Injury Severity 
Days lost 
(95% CI) 

Training 
27 

(15-49) 
66 

(21-205) 
40 

(19-84) 

Match 
31 

(23-41) 
37 

(24-58) 
30 

(23-39) 

Injury Burden 
Days lost/1000h† 

(95% CI) 

Training 
17 

(5-29) 
23 

(0-65) 
8 

(1-15) 

Match 
909 

(600-1173) 
991 

(67-1915) 
569 

(384-754) 

† Rate adjusted for playing age-group and cluster (team) 
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Figure 17. Training and match incidence rate ratios (adjusted for playing age-group 
and cluster (team)) per Activate adherence level. Rate ratio <1 favours the group 
with greater adherence. *p<0.05 

4. DISCUSSION 

This is the first study to investigate the effectiveness of the Activate injury prevention 

exercise programme to prevent injuries in schoolboy rugby union. Individuals 

playing for teams adopting Activate had a 23% lower match injury incidence and 

59% lower training injury incidence when compared with those not using Activate. 

Individuals with high weekly Activate adherence (≥3 Activate sessions per week) 

had a 67% lower training injury incidence and 32% lower match injury incidence 

compared with those with low adherence (<1 Activate session per week). Activate 

appears effective at lowering injury risk in schoolboy rugby union, with maximum 

benefit when completing the programme three times per week.  

4.1. Activate Implementation 

Two-thirds of teams adopted Activate during the season, which is positive as more 

established sports injury prevention programmes have been hampered by poor 

programme uptake (Bahr, Thorborg and Ekstrand, 2015; Donaldson et al., 2018; 

Wilke et al., 2018). Adopting teams reported high cumulative utilization (adopting 

Activate at 98% of sessions) and utilization frequency (mean 3.2 Activate sessions 

per week). This level of implementation is surprising, as coaches from a similar 

cohort reporting only using Activate twice per week (chapter three). Utilization fidelity 

varied (mean 9.8 exercises per session), with some teams only using four exercises 

per session and only two teams using whole phases. Most teams modified the 

programme content, which is commonplace in the sports injury prevention literature 

(Fortington et al., 2015; O'Brien, Young and Finch, 2017; Owoeye et al., 2020a). 

Modifications to the programme and its delivery may be necessary to ensure 

Activate can be successfully used in a school context, where time, expertise, and 

facilities are known barriers to implementation (chapter three; Norcross et al., 2016; 
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Richmond et al., 2020). However, the extent to which programmes can be modified 

before losing their preventative effect is unknown and an area for future research. 

4.2. Activate Adoption 

Significantly different training injury incidence was found when comparing 

individuals by their team’s Activate adoption. Furthermore, the rate ratio point 

estimates for match incidence and burden are clinically relevant, advocating 

Activate use in the applied setting. There is strong evidence that neuromuscular 

training programmes provide preventative effects in a variety of youth sports (Emery 

et al., 2015; Steib et al., 2017), including rugby (Brown et al., 2016b; Hislop et al., 

2017). However, programmes are often evaluated in randomised controlled trials 

(Klügl et al., 2010) and this study is one of the first studies to assess the 

effectiveness of a neuromuscular training programme after efficacy has been 

established. This is important, as efficacious intervention are not guaranteed to be 

effective in an applied environment, due to contextual barriers which are not present 

in controlled studies (Hanson et al., 2012). Whilst there is a need to assess Activate 

effectiveness in other populations, especially as the programme has been 

disseminated worldwide, focus on English schoolboy rugby should be on improving 

Activate implementation to ensure the programme can provide maximum benefit 

nationwide.  

4.3. Activate Adherence 

Individuals adopting Activate had a median weekly adherence of three sessions per 

week, which is an improvement over the 16% of teams in the original efficacy study 

that managed to maintain this level of exposure (Hislop et al., 2017). The results 

confirm a dose-response relationship between adherence and injury incidence, with 

significantly lower training and match injury incidence found in the high adherence 

group compared to the low adherence group. This is consistent with a meta-analysis 

of neuromuscular training programmes that showed maximum benefit is achieved 

with three sessions per week (RR=0.40, 95% CI 0.31-0.53), and smaller 

preventative effects when completed twice per week (RR=0.50, 95% CI 0.29-0.86) 

(Steib et al., 2017). Using Activate thrice weekly is strongly advocated to have 

maximum effect, but if that cannot be achieved, end-users are encouraged to use 

Activate once to twice per week to reduce injury risk. Completing Activate outside 

of a rugby environment and away from the pitch may increase Activate exposure. A 

recent study investigating the 11+ found removing strengthening exercises from the 

warm-up and using them post-session improved adherence without negating 

preventative effects (Whalan et al., 2019). A similar approach for Activate would 

reduce the time needed to complete  a warm-up, overcoming a commonly reported 

barrier from rugby coaches (chapter three). However, if exercises have an acute 

pre-activation effect, they may need to be completed immediately prior to rugby 

exposure. The mechanistic effect of Activate has not been evaluated and this should 

be investigated prior to advocating this approach.  
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4.4. Limitations 

To mitigate selection bias, the extensive recruitment database included all schools 

playing in RFU competitions and others for which contact details could be found. In 

an attempt to improve the representativeness of the study, in comparison to the 

efficacy study (Hislop et al., 2017) which only included under 15-18 independent 

schools, government funded state schools were invited and the age-range was 

increased (under-12 to -19). Despite more state schools than independent schools 

being invited, a larger number of the latter participated in the study, likely reflective 

of being better resourced to dedicate time to the study and record the required 

information. This limits the generalisability of these results in this context. 

The number of schools recruited in pre-season (n=57) exceeded the required 

amount based on the sample size calculation (n=44). This present study was a sub-

study of a longitudinal injury surveillance project, which used team-level exposure, 

and 15 teams were excluded as they did not record individual-level exposure 

required for this study. The season ended abruptly in March 2020 due to COVID-19 

and 22 participating schools were unreachable after this point. The study is therefore 

likely underpowered and there is a risk of type II error when comparing results 

between groups. There are no indications whether the schools who did not provide 

data at the end of the season would have implemented Activate differently from 

those included in the study. 

Activate adoption and adherence was self-reported by gatekeepers. This 

information was not verified as it was not permitted to attend school sites to observe 

sessions. To mitigate reporting bias, Activate was not used in any recruitment 

correspondence and the aims of the study were not advertised to participants, 

instead focusing upon the injury surveillance aim of the wider project. However, 

reporting bias and recall bias might explain the higher than anticipated levels of 

adherence and cumulative utilization in comparison to similar studies (chapter three; 

Owoeye et al., 2020a). 

Warm-up strategies employed by non-adopting teams was not investigated as it was 

not deemed feasible to ask coaches to record their individual warm-up strategies. 

School rugby coaches have demonstrated knowledge that a rugby-specific warm-

up, and certain components such as balance and strength, can lower rugby injury 

risk (chapter three; Shill et al., 2021). If non-adopting coaches possess this 

knowledge and used similar exercises to those contained within the Activate 

programme, it may have diminished any difference between the groups. 

Various confounders may influence an individual’s injury risk, including previous 

injury, playing position, playing experience and physical characteristics (Meeuwisse 

et al., 2007). A pre-season survey was developed to capture this information to allow 

the results to be adjusted for covariates. Unfortunately, the age of the participants 

meant it was not possible to contact them directly and surveys were sent to their 

gatekeepers to pass on. The response level was inadequate, and the limited 

returned information was insufficient for analysis. In this population, playing age-
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group is likely related to many of these confounders. For example, older players will 

likely have a greater playing experience, injury history, and have more mature 

physical attributes in comparison to younger players. Playing age-group was 

accounted for, partially mitigating the omission of these colinear variables, but their 

independent effects could not be assessed. 

5. CONCLUSION 

Individuals adopting Activate had a significantly lower training injury incidence than 

non-adopters, with point estimates suggesting lower match incidence and burden. 

Participants completing Activate three times per week had significantly lower 

training and match incidence compared to those with low (<1 session) weekly 

adherence. Two-thirds of teams adopted Activate, with most completing Activate 

three times per week. However, Activate was often not implemented as intended, 

with teams not using whole phases or failing to progress the programme. Engaging 

end-users to explore barriers to Activate use is integral to understanding how 

implementation can be maximised and schoolboy rugby made safer.   
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CHAPTER SEVEN 

GENERAL DISCUSSION 

1 INTRODUCTION 

This thesis assessed the implementation and effectiveness of the Activate injury 

prevention exercises programme in English schoolboy rugby union. Activate is in its 

relative infancy, as the programme was first developed and tested for efficacy in 

2015 and subsequently endorsed and disseminated by the RFU in 2017. A such, 

the research questions in this thesis were novel, and addressing them was 

necessary to provide insight into Activate implementation, strategies which might 

improve implementation, and whether the programme is effective at reducing injury 

risk in the applied setting. The findings of this work are critical in addressing 

knowledge gaps around Activate implementation, ensuring that any changes to the 

programme and its dissemination are evidence based and have the greatest chance 

of ensuring Activate can be used successfully in English schoolboy rugby.  

2 ADDRESSING THE RESEARCH QUESTIONS 

2.1. Research Question 1 

Are key implementation determinants, appraised using the RE-AIM 

framework, evaluated and reported in original rugby injury prevention 

studies?  

Chapter two highlighted that the focus of rugby injury prevention research has been 

on assessing and reporting intervention ‘Effectiveness’, with little consideration 

given to the remaining dimensions of the RE-AIM framework: ‘Reach’, ‘Adoption’, 

‘Implementation’ and ‘Maintenance’. For injury prevention interventions to have an 

impact in the applied setting, there needs to be greater focus on these remaining 

dimensions which ultimately dictate intervention ‘Effectiveness’.  

Neuromuscular training programmes in the systematic review (n=7) scored 

moderately on the ‘Reach’ and ‘Effectiveness’ dimensions (48% and 56% 

respectively) but there was a general failure to assess ‘Adoption’ at a delivery-agent 

level (4%), and there was no assessment of the ‘Maintenance’ of these 

programmes. This was partly due to five of the studies being randomised controlled 

trials, where once the study has finished there is no further assessment of 

programme use or maintenance over time. Greater use of pragmatic study designs, 

with an emphasis on external validity and implementation frameworks, is needed to 

hasten the speed at which research is translated into practice in the applied setting. 

Furthermore, there was seldom use of qualitative methods to understand the 

implementation context or experiences of end-users in previous research, and the 

use of mixed methods is necessary in order to address barriers to intervention use.  
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Practical Implications 

For rugby-specific injury prevention strategies to be ‘Effective’ in the applied setting, 

there needs to be greater focus on the remaining RE-AIM dimensions. At a national 

level, focusing on increasing intervention ‘Reach’ and ‘Adoption’ might have a 

greater effect on reducing injury risk. Maximising awareness will likely lead to a 

greater number of end-users adopting Activate and thus more players will be 

exposed to the programme.  Researchers should also consider the use of pragmatic 

studies and hybrid study designs, which assess effectiveness and implementation 

simultaneously, and qualitative methods to expedite the process of translating 

research into practice. 

2.2. Research Question 2 

What are the knowledge, perceptions and awareness of schoolboy rugby 

coaches and players towards injury risk, prevention and the Activate 

programme? 

In chapter three, both coaches and players demonstrated good knowledge 

regarding the risk of rugby injuries and that these were indeed preventable. There 

was consensus from coaches and players that injury prevention exercises should 

be incorporated in schools’ rugby training, with both groups feeling they were 

themselves primarily responsible for injury prevention. 

Coaches had reasonable baseline Activate awareness (75%), a promising finding 

given the intervention was only disseminated a few years prior to the start of this 

study. However, there was a significant disconnect between coach and player 

awareness, with only 13% of players aware of Activate. This difference was further 

highlighted in the reported levels of previous and current Activate use, suggesting 

that coaches make the decision to adopt and deliver Activate and players 

unknowingly complete it.  

Whilst coaches reported positive perceptions towards Activate, they did not 

implement the programme as intended, only using it twice per week and for a 

duration less than prescribed. Barriers to implementation were explored in the 

survey, informing the development of a qualitative study (chapter five) to explore 

these barriers in greater detail. 

Practical Implications 

If an individual is unaware of Activate, they cannot knowingly adopt the programme. 

This is especially important for coaches who appear to decide whether to use the 

intervention. Whilst the level of coach awareness was positive, it could be improved 

through the inclusion of Activate dissemination within RFU coaching qualifications, 

or completion of a mandatory Activate training course or qualification. 

Players had very poor awareness of Activate. Initially, this was not thought to be a 

great issue as it appears coaches in this context decide whether to use the 
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programme. However, subsequent findings from chapter five suggest that players 

themselves often act as delivery-agents, creating concern whether players can 

successfully use Activate if they have no awareness or knowledge of the 

programme. As such, increasing awareness of Activate amongst both coaches and 

players may aid implementation efforts. Considerations should be given to player-

specific implementation strategies although greater research is needed in this area 

before any conclusive recommendations can be made.   

2.3. Research Question 3 

Does attendance at an Activate workshop, underpinned by the Health Action 

Process Approach (HAPA) model, change coaches’ a) perceptions towards 

injury risk and prevention, and/or b) Activate adoption and adherence during 

the season? 

The study conducted in chapter four found that coaches attending an Activate 

workshop had significantly greater Activate adoption and adherence throughout the 

season than non-attendees. The workshop was underpinned by the HAPA model, 

with a particular focus on developing attendee self-efficacy. This approach appears 

to have been beneficial, with workshop attendees having significantly greater task 

self-efficacy and intention to use Activate at post-season than non-attendees.  

Exploratory analysis of HAPA constructs and Activate adherence was conducted, 

highlighting the strong correlation between task self-efficacy and intention, which 

subsequently had a moderate correlation with adherence. There were significant 

associations between proximal meditators, such as maintenance self-efficacy, 

action planning and subsequently adherence, highlighting the importance of 

volitional constructs rather than just motivational determinants. However, these 

results should be interpreted with caution given the limitations around sample size, 

selection bias and internal consistency. 

Practical Implications 

These results support utilising a coach education workshop, underpinned by the 

HAPA model, as a behaviour change strategy for improving Activate implementation 

in English schoolboy rugby. Making these Activate workshops more accessible 

would enable more coaches to attend, likely promoting programme adoption and 

increasing exposure for players.  

Task self-efficacy appears vitally important to Activate use and focusing upon 

improving coach self-efficacy should be a priority to maximise intervention uptake. 

Whilst coach education workshops are one viable strategy, coaches reported 

barriers to attending these face-to-face workshops, such as the logistics of travelling 

to workshop locations or workshops being unavailable due to the COVID-19 

pandemic. Creating novel strategies to improve self-efficacy, without the need to 

attend a face-to-face workshop, would aid Activate implementation and should be 

considered.  
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2.4. Research Question 4 

What barriers and facilitators are there to coaches implementing the Activate 

programme in schoolboy rugby? 

A qualitative approach was used to address this research question, building upon 

the pre-determined facilitator and barrier questions used in the survey in chapter 

three. Coaches reported that it is their decision to adopt Activate initially, but they 

frequently asked players to deliver the warm-up. This was particularly so for older 

age-groups who had greater knowledge and responsibility than younger ages.  

Whilst many coaches reported adopting Activate, nearly all of them had adapted the 

programme to the extent that some said it no longer resembled Activate. Many 

coaches reported they did this to make it suitable for multi-sports, with most students 

only playing rugby for one school term (12 weeks) before changing sports. This 

meant that coaches and players did not have to learn multiple warm-up 

programmes. Moreover, coaches often did not use Activate as a block warm-up at 

the beginning of a session. Instead, they interspersed skill development within 

Activate, or vice versa, or gamified the programme throughout a whole session. 

There were multiple reasons for this approach, ranging from a lack of time to deliver 

Activate as a 15-minute block, to improving engagement or even disguising the 

warm-up completely from the players.  

Practical Implications 

Player-specific implementation strategies should be developed if they frequently act 

as delivery-agents, ensuring they have the knowledge and self-efficacy to deliver 

Activate to their peers.  

Coaches often did not use Activate as a warm-up block prior to training, instead 

interspersing with skills and games. How this affects programme effectiveness is 

unknown but may need to be investigated. Understanding the physiological effect 

of the programme might aid this, highlighting whether Activate induces acute or 

chronic physiological adaptations, thus indicating whether the programme does 

need to be completed immediately prior to a rugby session.  

2.5. Research Question 5 

Is Activate effective at lowering injury risk in schoolboy rugby? If so, what is 

the dose-response relationship of the programme? 

This exploratory chapter suggests that Activate provides a preventive effect against 

rugby injuries in schoolboy rugby, despite most teams not implementing the 

programme as intended. Individuals on teams that adopted Activate had a 23% 

lower match injury incidence, 59% lower training injury incidence and 26% lower 

match injury burden compared to individuals whose teams did not use the 

programme. Furthermore, a dose-response relationship was established with 



 
109 

individuals completing Activate three times per week having a 67% lower match 

injury incidence than those completing it less than once per week. 

The study highlights the disparity in implementation across different settings. Whilst 

64% of teams reported adopting Activate, with a mean adherence of 3 sessions per 

week, only one team implemented Activate as it was intended. Teams generally 

selected certain exercises for each session, rather than completing the whole 

phase. Some teams did not progress the programme at all throughout the season, 

with only two out of 16 teams managing to progress to phases three or four.  

It should be noted that some findings did not reach statistical significance due to a 

large drop-out rate at the end of the study as a result of the COVID-19 pandemic. 

However, the point estimate of some findings was clinically relevant, for example 

match injury incidence was 23% lower in the adoption group (RR=0.77, 95% CI 

0.55-1.07), and we would advocate using Activate to lower injury risk in English 

schoolboy rugby.  

Practical Implications 

Activate is effective at lowering injury incidence in English schoolboy rugby union, 

providing stakeholders knowledge that supports the use of the programme in the 

applied setting. Furthermore, the programme is most effective when completed 

three times per week, enabling end-users to make an informed decision regarding 

Activate adherence. 

Activate was not implemented as intended, a finding consistent with previous 

chapters. Coaches provided insight into this in the qualitative study (chapter five), 

suggesting they only used exercises which they felt were necessary for the content 

of that session, suggesting they believe the programme has an acute protective 

mechanism. However, the mechanistic effect of the programme has not been 

established and future research should focus upon whether the programme induces 

acute or chronic physiological adaptations to provide coaches with evidence 

regarding this point. The recurring theme of poor implementation is concerning and 

efforts should be directed towards engaging end-users to address barriers to 

maximise programme use. Nonetheless, despite sub-optimal implementation, 

Activate was still effective and using the programme once to twice per week should 

still be advocated for those who cannot adhere to it three times per week.  

3. ORIGINAL CONTRIBUTION TO KNOWLEDGE 

Rugby at all playing levels has come under intense scrutiny in recent years due to 

its associated injury risk. The youth game has not been devoid of this scrutiny, with 

concussion incidence a primary concern, given the short and long and short-term 

effects this injury type may have on an individual. Activate was developed and 

disseminated to try and mitigate this risk, with evidence suggesting the programme 

has good efficacy. However, very little was known about Activate and its 
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implementation in schoolboy rugby beyond this single study. This PhD therefore 

makes significant contributions to knowledge through: 

• Highlighting that the focus of rugby injury prevention literature predominately 

focuses on intervention ‘Effectiveness’, with little consideration or reporting 

of other implementation determinants. 

• Describing schoolboy rugby players’ and coaches’ perceptions towards 

rugby injury risk and prevention, whereby both groups generally demonstrate 

good knowledge of these areas but significant differences in perceptions 

between these groups exist.  

• Describing the baseline awareness and use of Activate amongst schoolboy 

rugby coaches and players, where prior dissemination strategies for coaches 

appear to have worked but players were largely unaware of the programme.  

• Establishing that coaches have the primary decision-making authority about 

Activate use, although players themselves were often the delivery-agents.  

• Reporting that an Activate coach education workshop did not change 

perceptions towards rugby injury risk and prevention; however, attendees did 

have significantly greater Activate adoption and adherence than non-

attendees.  

• Identifying that behaviour change in workshop attendees was associated with 

improvements in task self-efficacy and intention to use Activate. 

• Using qualitative strategies to understand the barriers and facilitators to 

implementing Activate in English schoolboy rugby, noting novel findings 

specific to this population. 

• Providing the first study to investigate Activate effectiveness in the applied 

setting, whereby the programme lowered match and training injury incidence 

in English schoolboy rugby players adopting Activate.  

• Demonstrating that Activate has a dose-response relationship with injury, 

where completing the programme three times per week has the greatest 

preventive effect.  

• Documenting coaches seldom implement Activate as it was devised, instead 

adapting the programme or just using certain exercises to suit their context 

or match the demands of the session.  

This is the first body of work to investigate the implementation and effectiveness of 

Activate in any applied setting. Activate was endorsed and disseminated by the RFU 

following the publication of the efficacy study but up until now huge knowledge gaps 

had existed around programme awareness, uptake, end-user perceptions and 

whether it could reduce injury risk in English schoolboy rugby union. Addressing 

these knowledge gaps, alongside evaluating a behaviour change strategy, will 

enable relevant stakeholders to consider changes to existing practices, the 

development of new strategies and the future direction of research, to maximise 

Activate implementation in this population. 
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4. FUTURE DIRECTIONS – PRACTICE 

Efficacy and effectiveness data now support the use of Activate to decrease injury 

risk in schoolboy rugby (Hislop et al., 2017; chapter six). Whilst some researchers 

may wish to confirm the findings of the effectiveness study using a larger sample 

size, a large body of evidence suggests that neuromuscular training programmes 

are effective across sport settings (Emery et al., 2015). The larger issue lies in the 

implementation of these interventions, and future efforts should be directed towards 

improving Activate implementation in community contexts where they are targeted. 

End-users can only adopt Activate if they are aware of the programme. Whilst there 

was good baseline awareness amongst surveyed coaches, 25% were not aware of 

the programme and 87% of players were likewise unaware (chapter three). 

Improving programme awareness amongst these end-users will undoubtedly result 

in greater adoption, exposing more players to the programme and providing a 

greater benefit nationwide. Raising intervention awareness is possibly easier now 

than ever before through technological advancements. The RFU have started to 

embed Activate within newsletters, training days and social media content. Yet, it 

appears that some coaches are still unaware of the programme. It could be that 

some coaches are primarily schoolteachers and do not have any RFU coaching 

qualifications and thus would not receive this RFU correspondence. Considerations 

should be given to how these individuals could be targeted with Activate information, 

either through in-house training opportunities or through macro-level strategies such 

as teacher training, curriculum content or even as part of teaching degrees. 

Teachers coaching rugby in schools have frequent contact time with students and 

also a large cohort of students across a variety of year groups. Targeting these 

individuals could dramatically increase the number of individuals using Activate and 

the number of players exposed to the programme.  

Player awareness of Activate was very poor (13%), although initially this was not 

deemed a great issue as coaches appear to decide whether to use the programme 

or not (chapter three). However, when interviewing coaches, many reported using 

players, especially those in older age-groups, as delivery-agents and they may play 

a greater role than initially thought in Activate implementation (chapter five). At 

present, there are no player-specific dissemination strategies and whilst Activate 

resources are readily available online, players are not going to seek these if they 

are unaware a programme exists. Stakeholders should consider strategies for 

increasing player awareness, using approaches such as social media and creating 

reading-age specific materials. Whilst this may promote Activate awareness and 

knowledge, evidence suggests that resources alone are not sufficient to change 

end-user behaviour and considerations should be given as to what player-specific 

implementation strategies could be used or developed to promote Activate update 

in this population.  

Once end-users are aware of the programme, efforts can then be directed towards 

programme adoption. This thesis highlighted that self-efficacy is an important 

behavioural determinant for coaches to implementing Activate (chapter four). The 
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Activate workshop was developed (prior to this thesis) using the HAPA model with 

a particular focus upon developing coach self-efficacy. This approach appears to 

have been successful given the greater adoption and adherence that workshop 

attendees had over non-attendees (chapter four). The workshops used in this thesis 

were delivered by RFU employees, specifically trained to deliver Activate 

workshops, but coordinated (inviting coaches, arranging time and location) by the 

research team. Following the dissemination of Activate in 2017, schools and 

coaches (external to this thesis) could attend regional workshops organised by the 

RFU. In 2018, this changed to a workshop on demand system where schools and 

coaches had to approach to the RFU to arrange a workshop. However, following 

cuts in the RFU workforce, and the COVID-19 pandemic, workshops do not appear 

to have been delivered routinely since early 2020. This is possibly reflected in the 

lack of coach awareness that Activate workshops exist (chapter five). These 

workshops should be reinstated given their significant impact on coach behaviour 

and Activate implementation (chapter four).  

Much discussion in the coach interviews was about whether mandatory Activate 

workshops could be used to raise awareness and coach self-efficacy (chapter five). 

Logistically, it may not be possible for the RFU to deliver a face-to-face workshop to 

every registered coach nationwide and innovative strategies may have to be 

developed to provide wider reach. These could include pre-recorded workshops, 

such as those used in RugbySmart and BokSmart, or a virtual workshop for coaches 

to complete online. These approaches would remove the physical component of the 

workshop, eliminating three sources (mastery experience, verbal persuasion, 

emotional and physiological states) postulated by Bandura’s Self-Efficacy Theory 

(Bandura, 1997). Self-efficacy may still be improved through observation of pre-

recorded exercises (vicarious experiences) or through discussion of the programme 

delivery (verbal persuasion), but it would be reasonable to suggest that this 

approach will not be as effective at improving self-efficacy, a vital behavioural 

determinant (chapter five), as face-to-face workshops with a large proportion of time 

dedicated to the practical component. At a minimum, mandatory online courses or 

workshops would improve awareness around the programme, perhaps prompting 

more coaches to adopt Activate.  

5. FUTURE DIRECTIONS – RESEARCH 

Through answering the research questions identified in chapter one, new 

knowledge has been created regarding Activate implementation and effectiveness. 

Naturally, this has created new knowledge gaps and potential areas for future 

research. 

Coaches often did not implement Activate as it was intended, instead interspersing 

exercises within rugby drills and only selecting exercises they felt were relevant to 

the session content (chapter five). Despite this, Activate was deemed effective for 

individuals adopting the programme, whilst a dose-response relationship was also 

established (chapter six). However, the number of exercises, or the exact exercises 

completed, were not accounted for when assessing effectiveness. Certain exercises 
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were included when the programme was developed to target certain injuries (Hislop 

et al., 2016), such as isometric cervical spine exercises for concussion prevention. 

A significant reduction in concussion incidence was reported in the efficacy study 

(per protocol analysis: RR=0.41, 95% 0.17-0.99) (Hislop et al., 2017), making the 

lack of effect on concussion incidence in the efficacy study surprising (chapter six, 

appendix 16). One plausible explanation could be these exercises were the ones 

frequently omitted by teams. Given the prevalence and seriousness of concussion, 

alongside the disparity in the findings between the efficacy and effectiveness 

studies, this is an area that should be investigated further to ascertain whether these 

isometric cervical spine exercises are indeed effective at reducing concussion 

incidence. 

The findings of the qualitative study (chapter five) highlighted the need to investigate 

the mechanistic effect of Activate to lower injury risk. Coaches reported that they 

used certain exercises dependent on the content of the rugby session. For example, 

if a session was non-contact, some coaches felt there was no need to complete 

isometric cervical spine exercises as the likelihood for concussion in these sessions 

would be minimal. This suggests that coaches believe these exercises induce an 

acute physiological effect and they need to be completed immediately prior to a 

potentially inciting event, i.e., a tackle. However, this has not been established and 

if the protective mechanism is through increased strength, then these exercises 

would need to be completed three times weekly regardless of the content of the 

session. Exploring this further would inform stakeholders as to possible 

implementation strategies which may still provide a benefit, such as whether 

Activate or certain exercises can be completed away from the rugby pitch, such as 

in the gym as described by coaches in chapter five. 

Coaches reported that they used Activate to improve players’ physical 

characteristics and performance (chapter five). There is strong evidence that 

neuromuscular training programmes improve physical performance measures 

(Faude et al., 2017), although there is little evidence around the physiological effect 

of Activate specifically. This is unsurprising, given the infancy of the programme, but 

if Activate improves a players’ physical characteristics, this could be used to 

facilitate programme use amongst end-users. This thesis did originally seek to 

investigate this, using a pre-post crossover study design to assess the acute 

physiological response of completing Activate alongside chronic adaptations 

occurring over a season. Unfortunately, it was not possible to conduct this study due 

to the season being cancelled due to COVID-19. However, there would be great 

value in completing a similar study in the future, providing end-users with knowledge 

around the performance benefits of completing the programme and thereby possibly 

improving implementation. 

Until now, Activate workshops have only been accessible to coaches. Findings in 

chapter three highlight that players had poor awareness of Activate, despite 

coaches enlisting players as delivery-agents in some settings (chapter five). 

Developing player self-efficacy might be vitally important to maximising Activate 

implementation. How this could be achieved is unclear. It is unrealistic to believe 
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the RFU could deliver face-to-face workshops to all players in the country, given the 

numbers are in the hundreds of thousands. Using pre-recorded workshops to 

improve self-efficacy will likely have limitations as discussed, whilst placing the onus 

on coaches to educate and upskill their players would require further coach 

education and time/effort in investment. Using youth rugby players as delivery-

agents is a novel finding specific to this population and further exploration is needed 

by researchers before definitive changes to practice are recommended.  

At present, all Activate research has focused upon male populations. In 2017, 

England Rugby launched a strategic plan to accelerate growth in Women’s rugby, 

seeing an increase from 25,000 registered female players to 40,000 in 2021 

(England Rugby, 2021b). The limited epidemiological research conducted in 

women’s and girls’ rugby suggests that they may also be at a high risk of injury 

(Barden et al., 2021; England Rugby, 2021d) and Activate could be one strategy 

used to mitigate this risk. However, the aetiology and pathology of injuries occurring 

in this population is likely different of that than men or boys and Activate is not certain 

to be effective at reducing injury risk in women and girls. This is an area for future 

research to ensure the safety of female rugby players. Furthermore, the 

implementation context is almost certainly likely to be different than that of 

schoolboy rugby, and thus there also needs to be an assessment of the barriers, 

facilitators, and perceptions of targeted end-users. To expedite this process, a 

hybrid effectiveness-implementation study design (Curran et al., 2012) would be 

most appropriate, rather than the traditional efficacy, effectiveness and 

implementation evaluations. 

6. THESIS CONCLUSIONS 

This thesis presents the first body of work to assess the implementation and 

effectiveness of the Activate injury prevention exercise programme in the applied 

setting. Five primary research questions were developed and investigated, using 

mixed methods, to provide a comprehensive assessment of Activate 

implementation in English schoolboy rugby.  

Activate implementation was assessed using baseline and post-season surveys of 

coaches and players. There was notable disparity in the awareness of Activate at 

baseline, with players generally unaware of the programme whilst coaches had 

good awareness given the infancy of the programme. Similarly, coaches reported 

good rates of Activate adoption in the season, with players largely unaware if they 

used the programme, leading to the conclusion that coaches held the decision-

making responsibility to use Activate. Thus, educational workshops were used as a 

vehicle to target behaviour change and greater Activate use amongst coaches.  

Coaches attending an Activate workshop, which was underpinned by the HAPA 

model with a particular focus on improving self-efficacy, had significantly greater 

Activate adoption and adherence during the season. Coaches attending a workshop 

had significantly greater self-efficacy at post-season compared to non-attendees. 

Further exploratory analysis concluded task self-efficacy was significantly 
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associated with intention to use Activate, with further significant associations 

between intention, maintenance self-efficacy and action planning culminating in 

greater adherence. This study advocates the use of an educational workshop, with 

a particular focus on improving self-efficacy, to create behaviour change amongst 

coaches. 

Given the wide variety of school settings Activate is intended for, it was necessary 

to assess the barriers and facilitators to Activate in different contexts. Coaches who 

used Activate seldom implemented it as intended. The programme was commonly 

interspersed within training, rather than being a block warm-up at the beginning of 

a session, whilst coaches selected exercises, they felt were appropriate for the 

session content. Many coaches reported asking players themselves to deliver the 

programme to their peers, despite players lacking awareness or knowledge of 

Activate. 

Poor implementation was further confirmed in the effectiveness study where teams 

did not use whole phases or exercise progressions. Nonetheless, significantly lower 

training injury incidence was noted for those adopting Activate, whilst the point 

estimate of match injury incidence was clinically suggestive of a benefit as well. 

Furthermore, those using Activate three times per week had a significantly lower 

training and match injury incidence than those with low adherence (<1 session per 

week). These findings advocate the use of Activate in English schoolboy rugby to 

lower injury risk. 

In conclusion, this thesis is addressed the knowledge gaps regarding Activate 

implementation and effectiveness in English schoolboy rugby. It is hoped these 

findings can inform future decision making around Activate research, 

implementation, and dissemination strategies.   
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Appendix 2. Activate programme: under-16, phase 1 (chapter one) 
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Appendix 3. Search terms, strategies and results (chapter two) 

Table 1a: PubMed search strategy 

Provider/Interface National Library of Medicine   
Database PubMed 
Date searched 19/06/2018 
Database update 26/11/2019 
Search developer(s) Craig Barden 
Limit to English  Not limited in search engine 
Date Range No date restrictions 
Publication Types Excluded Abstracts, conference proceedings, editorials, commentaries, 

opinion-based review articles. 
Search filter source N/A 

 

Search Query 

1 Search Sports[mh] Sort by: [pubsolr12] 

2 Search Football[mh] Sort by: [pubsolr12] 

3 Search Athletic Injuries[mh] Sort by: [pubsolr12] 

4 Search Accident Prevention[mh] Sort by: [pubsolr12] 

5 Search (Sports[mh]) OR Football[mh] Sort by: [pubsolr12] 

6 
Search (((Sports[mh]) OR Football[mh])) AND Athletic Injuries[mh] Sort by: 
[pubsolr12] 

7 
Search (((Sports[mh]) OR Football[mh])) AND Accident Prevention[mh] Sort by: 
[pubsolr12] 

8 
Search (((((Sports[mh]) OR Football[mh])) AND Athletic Injuries[mh])) OR 
((((Sports[mh]) OR Football[mh])) AND Accident Prevention[mh]) Sort by: [pubsolr12] 

9 Search (Rugby* OR Sevens) Sort by: [pubsolr12] 

10 

Search (Injur* OR Pain* OR Tear* OR Strain* OR Sprain* OR Concus* OR 
Dislocation* OR Upper Limb OR Lower Limb OR Extremity OR Head OR Knee OR 
Ankle OR Shoulder OR Thigh OR Hamstring OR Foot OR ACL OR Cruciate OR 
Epidemiolog* OR Fracture* OR Damage OR Dental OR Scrum* OR Neuromuscular 
OR Musculoskeletal) Sort by: [pubsolr12] 

11 

Search (Prevent* OR Reduc* OR Decreas* OR Increas* OR High OR Intervent* OR 
Rule* OR Change OR Changing OR Polic* Risk OR Factor* OR Modalit* OR Pattern* 
OR Modif* OR Regulat* OR Evidence*OR Strength OR Control OR Law or Laws OR 
Train* OR Exercise OR Warm OR Taping) Sort by: [pubsolr12] 

12 

Search (RE-AIM OR REAIM OR Reach* OR Effect* OR Efficac* OR Adopt* OR 
Implement* OR Maintain* OR Comply OR Compliance or Adhere* OR Knowledge* 
OR Attitude* OR Belief* OR Behav* OR Influenc* OR Strateg* OR Measur*) Sort by: 
[pubsolr12] 

13 

Search (((Rugby* OR Sevens))) AND ((Injur* OR Pain* OR Tear* OR Strain* OR 
Sprain* OR Concus* OR Dislocation* OR Upper Limb OR Lower Limb OR Extremity 
OR Head OR Knee OR Ankle OR Shoulder OR Thigh OR Hamstring OR Foot OR 
ACL OR Cruciate OR Epidemiolog* OR Fracture* OR Damage OR Dental OR 
Scrum* OR Neuromuscular OR Musculoskeletal)) Sort by: [pubsolr12] 

14 

Search (((Rugby* OR Sevens))) AND ((Prevent* OR Reduc* OR Decreas* OR 
Increas* OR High OR Intervent* OR Rule* OR Change OR Changing OR Polic* Risk 
OR Factor* OR Modalit* OR Pattern* OR Modif* OR Regulat* OR Evidence*OR 
Strength OR Control OR Law or Laws OR Train* OR Exercise OR Warm OR Taping)) 
Sort by: [pubsolr12] 

15 

Search (((Rugby* OR Sevens))) AND ((RE-AIM OR REAIM OR Reach* OR Effect* 
OR Efficac* OR Adopt* OR Implement* OR Maintain* OR Comply OR Compliance or 
Adhere* OR Knowledge* OR Attitude* OR Belief* OR Behav* OR Influenc* OR 
Strateg* OR Measur*)) Sort by: [pubsolr12] 
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16 

Search ((((((Rugby* OR Sevens))) AND ((Injur* OR Pain* OR Tear* OR Strain* OR 
Sprain* OR Concus* OR Dislocation* OR Upper Limb OR Lower Limb OR Extremity 
OR Head OR Knee OR Ankle OR Shoulder OR Thigh OR Hamstring OR Foot OR 
ACL OR Cruciate OR Epidemiolog* OR Fracture* OR Damage OR Dental OR 
Scrum* OR Neuromuscular OR Musculoskeletal)))) OR ((((Rugby* OR Sevens))) 
AND ((Prevent* OR Reduc* OR Decreas* OR Increas* OR High OR Intervent* OR 
Rule* OR Change OR Changing OR Polic* Risk OR Factor* OR Modalit* OR Pattern* 
OR Modif* OR Regulat* OR Evidence*OR Strength OR Control OR Law or Laws OR 
Train* OR Exercise OR Warm OR Taping)))) OR ((((Rugby* OR Sevens))) AND ((RE-
AIM OR REAIM OR Reach* OR Effect* OR Efficac* OR Adopt* OR Implement* OR 
Maintain* OR Comply OR Compliance or Adhere* OR Knowledge* OR Attitude* OR 
Belief* OR Behav* OR Influenc* OR Strateg* OR Measur*))) Sort by: [pubsolr12] 

17 

Search (((((((Sports[mh]) OR Football[mh])) AND Athletic Injuries[mh])) OR 
((((Sports[mh]) OR Football[mh])) AND Accident Prevention[mh]))) AND (((((((Rugby* 
OR Sevens))) AND ((Injur* OR Pain* OR Tear* OR Strain* OR Sprain* OR Concus* 
OR Dislocation* OR Upper Limb OR Lower Limb OR Extremity OR Head OR Knee 
OR Ankle OR Shoulder OR Thigh OR Hamstring OR Foot OR ACL OR Cruciate OR 
Epidemiolog* OR Fracture* OR Damage OR Dental OR Scrum* OR Neuromuscular 
OR Musculoskeletal)))) OR ((((Rugby* OR Sevens))) AND ((Prevent* OR Reduc* OR 
Decreas* OR Increas* OR High OR Intervent* OR Rule* OR Change OR Changing 
OR Polic* Risk OR Factor* OR Modalit* OR Pattern* OR Modif* OR Regulat* OR 
Evidence*OR Strength OR Control OR Law or Laws OR Train* OR Exercise OR 
Warm OR Taping)))) OR ((((Rugby* OR Sevens))) AND ((RE-AIM OR REAIM OR 
Reach* OR Effect* OR Efficac* OR Adopt* OR Implement* OR Maintain* OR Comply 
OR Compliance or Adhere* OR Knowledge* OR Attitude* OR Belief* OR Behav* OR 
Influenc* OR Strateg* OR Measur*)))) Sort by: [pubsolr12] 

 

Table 1b: PsycINFO search strategy 

Provider/Interface Ovid 

Database PsycINFO 

Date searched 21/06/2018 

Database update 26/11/2019 

Search developer(s) Craig Barden 

Limit to English  Not limited in search engine 

Date Range No date restrictions 

Publication Types Excluded Interview, Qualitative Research, Literature Review 

Search filter source N/A 

 

Search Query 

1 MeSH: sports OR MeSH: football 

2 MeSH: Athletic Injuries OR MeSH: Accident Prevention 

3 
((MeSH: (Athletic Injuries)) OR (MeSH: (Accident Prevention))) AND ((MeSH: 
(sports)) OR (MeSH:(football))) 

4 

 (Any Field: Injur* OR Any Field: Pain* OR Any Field: Tear* OR Any Field: Strain* OR 
Any Field: Sprain* OR Any Field: Concus* OR Any Field: Dislocation* OR Any Field: 
Upper Limb OR Any Field: Lower Limb OR Any Field: Extremity OR Any Field: Head 
OR Any Field: Knee OR Any Field: Ankle OR Any Field: Shoulder OR Any Field: 
Thigh OR Any Field: Hamstring OR Any Field: Foot OR Any Field: ACL OR Any Field: 
Cruciate OR Any Field: Epidemiolog* OR Any Field: Fracture* OR Any Field: Damage 
OR Any Field: Dental OR Any Field: Scrum* OR Any Field: Neuromuscular OR Any 
Field: Musculoskeletal) OR (Any Field: Prevent* OR Any Field: Reduc* OR Any Field: 
Decreas* OR Any Field: Increas* OR Any Field: High OR Any Field: Intervent* OR 
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Any Field: Rule* OR Any Field: Change OR Any Field: Changing OR Any Field: Polic* 
Risk OR Any Field: Factor* OR Any Field: Modalit* OR Any Field: Pattern* OR Any 
Field: Modif* OR Any Field: Regulat* OR Any Field: Evidence*OR Strength OR Any 
Field: Control OR Any Field: Law OR Any Field: Laws OR Any Field: Train* OR Any 
Field: Exercise OR Any Field: Warm OR Any Field: Taping) OR (Any Field: RE-AIM 
OR Any Field: REAIM OR Any Field: Reach* OR Any Field: Effect* OR Any Field: 
Efficac* OR Any Field: Adopt* OR Any Field: Implement* OR Any Field: Maintain* OR 
Any Field: Comply OR Any Field: Compliance OR Any Field: Adhere* OR Any Field: 
Knowledge* OR Any Field: Attitude* OR Any Field: Belief* OR Any Field: Behav* OR 
Any Field: Influenc* OR Any Field: Strateg* OR Any Field: Measur*) 

5 (Any Field: Rugby* OR Any Field: Sevens) 

6 

((Any Field: (Rugby*) OR Any Field: (Sevens))) AND ((Any Field: (Injur*) OR Any 
Field: (Pain*) OR Any Field: (Tear*) OR Any Field: (Strain*) OR Any Field: (Sprain*) 
OR Any Field: (Concus*) OR Any Field: (Dislocation*) OR Any Field: (Upper Limb) 
OR Any Field: (Lower Limb) OR Any Field: (Extremity) OR Any Field: (Head) OR Any 
Field: (Knee) OR Any Field: (Ankle) OR Any Field: (Shoulder) OR Any Field: (Thigh) 
OR Any Field: (Hamstring) OR Any Field: (Foot) OR Any Field: (ACL) OR Any Field: 
(Cruciate) OR Any Field: (Epidemiolog*) OR Any Field: (Fracture*) OR Any Field: 
(Damage) OR Any Field: (Dental) OR Any Field: (Scrum*) OR Any Field: 
(Neuromuscular) OR Any Field: (Musculoskeletal)) OR (Any Field: (Prevent*) OR Any 
Field: (Reduc*) OR Any Field: (Decreas*) OR Any Field: (Increas*) OR Any Field: 
(High) OR Any Field: (Intervent*) OR Any Field: (Rule*) OR Any Field: (Change) OR 
Any Field: (Changing) OR Any Field: (Polic* Risk) OR Any Field: (Factor*) OR Any 
Field: (Modalit*) OR Any Field: (Pattern*) OR Any Field: (Modif*) OR Any Field: 
(Regulat*) OR Any Field: (Evidence*OR Strength) OR Any Field: (Control) OR Any 
Field: (Law) OR Any Field: (Laws) OR Any Field: (Train*) OR Any Field: (Exercise) 
OR Any Field: (Warm) OR Any Field: (Taping)) OR (Any Field: (RE-AIM) OR Any 
Field: (REAIM) OR Any Field: (Reach*) OR Any Field: (Effect*) OR Any Field: 
(Efficac*) OR Any Field: (Adopt*) OR Any Field: (Implement*) OR Any Field: 
(Maintain*) OR Any Field: (Comply) OR Any Field: (Compliance) OR Any Field: 
(Adhere*) OR Any Field: (Knowledge*) OR Any Field: (Attitude*) OR Any Field: 
(Belief*) OR Any Field: (Behav*) OR Any Field: (Influenc*) OR Any Field: (Strateg*) 
OR Any Field: (Measur*)))  

7 

((((Any Field: (Rugby*)) OR (Any Field: (Sevens)))) AND (((Any Field: (Injur*)) OR 
(Any Field: (Pain*)) OR (Any Field: (Tear*)) OR (Any Field: (Strain*)) OR (Any Field: 
(Sprain*)) OR (Any Field: (Concus*)) OR (Any Field: (Dislocation*)) OR (Any Field: 
(Upper Limb)) OR (Any Field: (Lower Limb)) OR (Any Field: (Extremity)) OR (Any 
Field: (Head)) OR (Any Field: (Knee)) OR (Any Field: (Ankle)) OR (Any Field: 
(Shoulder)) OR (Any Field: (Thigh)) OR (Any Field: (Hamstring)) OR (Any Field: 
(Foot)) OR (Any Field: (ACL)) OR (Any Field: (Cruciate)) OR (Any Field: 
(Epidemiolog*)) OR (Any Field: (Fracture*)) OR (Any Field: (Damage)) OR (Any Field: 
(Dental)) OR (Any Field: (Scrum*)) OR (Any Field: (Neuromuscular)) OR (Any Field: 
(Musculoskeletal))) OR ((Any Field: (Prevent*)) OR (Any Field: (Reduc*)) OR (Any 
Field: (Decreas*)) OR (Any Field: (Increas*)) OR (Any Field: (High)) OR (Any Field: 
(Intervent*)) OR (Any Field: (Rule*)) OR (Any Field: (Change)) OR (Any Field: 
(Changing)) OR (Any Field: (Polic* Risk)) OR (Any Field: (Factor*)) OR (Any Field: 
(Modalit*)) OR (Any Field: (Pattern*)) OR (Any Field: (Modif*)) OR (Any Field: 
(Regulat*)) OR (Any Field: (Evidence*OR Strength)) OR (Any Field: (Control)) OR 
(Any Field: (Law)) OR (Any Field: (Laws)) OR (Any Field: (Train*)) OR (Any Field: 
(Exercise)) OR (Any Field: (Warm)) OR (Any Field: (Taping))) OR ((Any Field: (RE-
AIM)) OR (Any Field: (REAIM)) OR (Any Field: (Reach*)) OR (Any Field: (Effect*)) OR 
(Any Field: (Efficac*)) OR (Any Field: (Adopt*)) OR (Any Field: (Implement*)) OR (Any 
Field: (Maintain*)) OR (Any Field: (Comply)) OR (Any Field: (Compliance)) OR (Any 
Field: (Adhere*)) OR (Any Field: (Knowledge*)) OR (Any Field: (Attitude*)) OR (Any 
Field: (Belief*)) OR (Any Field: (Behav*)) OR (Any Field: (Influenc*)) OR (Any Field: 
(Strateg*)) OR (Any Field: (Measur*))))) AND ((((MeSH: (Athletic Injuries))) OR 
((MeSH: (Accident Prevention)))) AND (((MeSH: (sports))) OR ((MeSH: (football))))) 

8 Limit Sources 

 

Table 1c: Ovid Embase search strategy 
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Provider/Interface Ovid   
Database Embase 
Date searched 21/06/2018 
Database update 26/11/2019 
Search developer(s) Craig Barden 
Limit to English  Not limited in search engine 
Date Range No date restrictions 
Publication Types Excluded Questionnaire, interview, systematic review 
Search filter source N/A 

 

Search Query 

#1 'sports'/exp  

#2 'rugby'/exp   

#3 'sport injury'/exp 

#4 'accident prevention'/exp 

#5 #1 OR #2 

#6 #3 AND #5  

#7 #4 AND #5  

#8 #6 OR #7  

#9 rugby* OR sevens  

#10 

((injur* OR pain* OR tear* OR strain* OR sprain* OR concus* OR dislocation* OR 
upper) AND limb OR lower) AND limb OR extremity OR head OR knee OR ankle OR 
shoulder OR thigh OR hamstring OR foot OR acl OR cruciate OR epidemiolog* OR 
fracture*  OR damage OR dental OR scrum* OR neuromuscular OR musculoskeletal 

#11 

((prevent* OR reduc* OR decreas* OR increas* OR high OR intervent* OR rule* OR 
change OR changing OR polic*) AND risk OR factor* OR modalit* OR pattern* OR 
modif* OR regulat* OR evidence*or) AND strength OR control OR law OR laws OR 
train* OR exercise OR warm OR taping 

#12 

re aim' OR reaim OR reach* OR effect* OR efficac* OR adopt* OR implement* OR 
maintain* OR comply OR compliance OR adhere* OR knowledge* OR attitude* OR 
belief* OR behav* OR influenc* OR strateg* OR measur* 

#13 #9 AND #10   

#14 #9 AND #11  

#15 #9 AND #12   

#16 #13 OR #14 OR #15   

#17 #8 AND #16  

#18 

#17 AND ('case control study'/de OR 'case report'/de OR 'clinical article'/de OR 
'clinical trial'/de OR 'cohort analysis'/de OR 'comparative study'/de OR 'controlled 
clinical trial'/de OR 'controlled study'/de OR 'cross-sectional study'/de OR 'evidence 
based medicine'/de OR 'evidence based practice'/de OR 'human'/de OR 'human 
experiment'/de OR 'major clinical study'/de OR 'methodology'/de OR 'normal 
human'/de OR 'observational study'/de OR 'pilot study'/de OR 'practice guideline'/de 
OR 'prospective study'/de OR 'randomized controlled trial'/de OR 'retrospective 
study'/de) 

 

Table 1d: Scopus search strategy 

Provider/Interface Elsevier   
Database Scopus 
Date searched 21/06/2018 
Database update  26/11/2019 



 
172 

Search developer(s) Craig Barden 
Limit to English  Not limited in search engine 
Date Range No date restrictions 
Publication Types Excluded  Editorial, short survey, notes, conference paper, conference 

review, letter 

Search filter source N/A 

 

Search Query 

1 KEY ( sport* )  

2 KEY ( rugby )  

3 KEY ( injur* )  

4 KEY ( prevention  OR  intervention  OR  treatment  OR  program )  

5 ( KEY ( sport* ) )  OR  ( KEY ( rugby ) )  

6 
( KEY ( injur* ) )  AND  ( KEY ( prevention  OR  intervention  OR  treatment  OR  pro
gram ) )  

7 
( ( KEY ( sport* ) )  OR  ( KEY ( rugby ) ) )  AND  ( ( KEY ( injur* ) )  AND  ( KEY ( pr
evention  OR  intervention  OR  treatment  OR  program ) ) )  

8 ALL ( ( rugby*  OR  sevens ) )  

9 

ALL ( injur*  OR  pain*  OR  tear*  OR  strain*  OR  sprain*  OR  concus*  OR  disloc
ation*  OR  upper  AND limb  OR  lower  AND limb  OR  extremity  OR  head  OR  k
nee  OR  ankle  OR  shoulder  OR  thigh  OR  hamstring  OR  foot  OR  acl  OR  cru
ciate  OR  epidemiolog*  OR  fracture*  OR  damage  OR  dental )  

10 ALL ( scrum*  OR  neuromuscular  OR  musculoskeletal )  

11 

( ALL ( injur*  OR  pain*  OR  tear*  OR  strain*  OR  sprain*  OR  concus*  OR  dislo
cation*  OR  upper  AND limb  OR  lower  AND limb  OR  extremity  OR  head  OR  
knee  OR  ankle  OR  shoulder  OR  thigh  OR  hamstring  OR  foot  OR  acl  OR  cr
uciate  OR  epidemiolog*  OR  fracture*  OR  damage  OR  dental ) )  OR  ( ALL ( sc
rum*  OR  neuromuscular  OR  musculoskeletal ) )  

12 

ALL ( prevent*  OR  reduc*  OR  decreas*  OR  increas*  OR  high  OR  intervent*  
OR  rule*  OR  change  OR  changing  OR  polic*  AND risk  OR  factor*  OR  modal
it*  OR  pattern*  OR  modif*  OR  regulat*  OR  evidence*or  AND strength  OR  con
trol  OR  law  OR  laws  OR  train*  OR  exercise  OR  warm )  

13 

ALL ( re-
aim  OR  reaim  OR  reach*  OR  effect*  OR  efficac*  OR  adopt*  OR  implement*  
OR  maintain*  OR  comply  OR  compliance  OR  adhere*  OR  knowledge*  OR  at
titude*  OR  belief*  OR  behav*  OR  influenc*  OR  strateg*  OR  measur* )  

14 

( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ( ALL ( injur*  OR  pain*  OR  tear*  OR  str
ain*  OR  sprain*  OR  concus*  OR  dislocation*  OR  upper  AND limb  OR  lower  
AND limb  OR  extremity  OR  head  OR  knee  OR  ankle  OR  shoulder  OR  thigh  
OR  hamstring  OR  foot  OR  acl  OR  cruciate  OR  epidemiolog*  OR  fracture*  O
R  damage  OR  dental ) )  OR  ( ALL ( scrum*  OR  neuromuscular  OR  musculosk
eletal ) ) )  

15 

( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( prevent*  OR  reduc*  OR  decreas*  
OR  increas*  OR  high  OR  intervent*  OR  rule*  OR  change  OR  changing  OR  
polic*  AND risk  OR  factor*  OR  modalit*  OR  pattern*  OR  modif*  OR  regulat*  
OR  evidence*or  AND strength  OR  control  OR  law  OR  laws  OR  train*  OR  ex
ercise  OR  warm ) )  

16 

( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( re-
aim  OR  reaim  OR  reach*  OR  effect*  OR  efficac*  OR  adopt*  OR  implement*  
OR  maintain*  OR  comply  OR  compliance  OR  adhere*  OR  knowledge*  OR  at
titude*  OR  belief*  OR  behav*  OR  influenc*  OR  strateg*  OR  measur* ) )  

17 

( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ( ALL ( injur*  OR  pain*  OR  tear*  OR  s
train*  OR  sprain*  OR  concus*  OR  dislocation*  OR  upper  AND limb  OR  lower  
AND limb  OR  extremity  OR  head  OR  knee  OR  ankle  OR  shoulder  OR  thigh  
OR  hamstring  OR  foot  OR  acl  OR  cruciate  OR  epidemiolog*  OR  fracture*  O
R  damage  OR  dental ) )  OR  ( ALL ( scrum*  OR  neuromuscular  OR  musculosk
eletal ) ) ) )  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( prevent*  OR  red
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uc*  OR  decreas*  OR  increas*  OR  high  OR  intervent*  OR  rule*  OR  change  
OR  changing  OR  polic*  AND risk  OR  factor*  OR  modalit*  OR  pattern*  OR  m
odif*  OR  regulat*  OR  evidence*or  AND strength  OR  control  OR  law  OR  laws  
OR  train*  OR  exercise  OR  warm ) ) )  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AN
D  ( ALL ( re-
aim  OR  reaim  OR  reach*  OR  effect*  OR  efficac*  OR  adopt*  OR  implement*  
OR  maintain*  OR  comply  OR  compliance  OR  adhere*  OR  knowledge*  OR  at
titude*  OR  belief*  OR  behav*  OR  influenc*  OR  strateg*  OR  measur* ) ) )  

18 

( ( ( KEY ( sport* ) )  OR  ( KEY ( rugby ) ) )  AND  ( ( KEY ( injur* ) )  AND  ( KEY ( p
revention  OR  intervention  OR  treatment  OR  program ) ) ) )  AND  ( ( ( ALL ( ( ru
gby*  OR  sevens ) ) )  AND  ( ( ALL ( injur*  OR  pain*  OR  tear*  OR  strain*  OR  s
prain*  OR  concus*  OR  dislocation*  OR  upper  AND limb  OR  lower  AND limb  
OR  extremity  OR  head  OR  knee  OR  ankle  OR  shoulder  OR  thigh  OR  hams
tring  OR  foot  OR  acl  OR  cruciate  OR  epidemiolog*  OR  fracture*  OR  damag
e  OR  dental ) )  OR  ( ALL ( scrum*  OR  neuromuscular  OR  musculoskeletal ) ) ) 
)  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( prevent*  OR  reduc*  OR  d
ecreas*  OR  increas*  OR  high  OR  intervent*  OR  rule*  OR  change  OR  changi
ng  OR  polic*  AND risk  OR  factor*  OR  modalit*  OR  pattern*  OR  modif*  OR  r
egulat*  OR  evidence*or  AND strength  OR  control  OR  law  OR  laws  OR  train*  
OR  exercise  OR  warm ) ) )  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( r
e-
aim  OR  reaim  OR  reach*  OR  effect*  OR  efficac*  OR  adopt*  OR  implement*  
OR  maintain*  OR  comply  OR  compliance  OR  adhere*  OR  knowledge*  OR  at
titude*  OR  belief*  OR  behav*  OR  influenc*  OR  strateg*  OR  measur* ) ) ) )  
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( ( ( KEY ( sport* ) )  OR  ( KEY ( rugby ) ) )  AND  ( ( KEY ( injur* ) )  AND  ( KEY ( p
revention  OR  intervention  OR  treatment  OR  program ) ) ) )  AND  ( ( ( ALL ( ( ru
gby*  OR  sevens ) ) )  AND  ( ( ALL ( injur*  OR  pain*  OR  tear*  OR  strain*  OR  s
prain*  OR  concus*  OR  dislocation*  OR  upper  AND limb  OR  lower  AND limb  
OR  extremity  OR  head  OR  knee  OR  ankle  OR  shoulder  OR  thigh  OR  hams
tring  OR  foot  OR  acl  OR  cruciate  OR  epidemiolog*  OR  fracture*  OR  damag
e  OR  dental ) )  OR  ( ALL ( scrum*  OR  neuromuscular  OR  musculoskeletal ) ) ) 
)  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( prevent*  OR  reduc*  OR  d
ecreas*  OR  increas*  OR  high  OR  intervent*  OR  rule*  OR  change  OR  changi
ng  OR  polic*  AND risk  OR  factor*  OR  modalit*  OR  pattern*  OR  modif*  OR  r
egulat*  OR  evidence*or  AND strength  OR  control  OR  law  OR  laws  OR  train*  
OR  exercise  OR  warm ) ) )  OR  ( ( ALL ( ( rugby*  OR  sevens ) ) )  AND  ( ALL ( r
e-
aim  OR  reaim  OR  reach*  OR  effect*  OR  efficac*  OR  adopt*  OR  implement*  
OR  maintain*  OR  comply  OR  compliance  OR  adhere*  OR  knowledge*  OR  at
titude*  OR  belief*  OR  behav*  OR  influenc*  OR  strateg*  OR  measur* ) ) ) )  AN
D  ( LIMIT-TO ( DOCTYPE ,  "ar" )  OR  LIMIT-TO ( DOCTYPE ,  "ch" )  OR  LIMIT-
TO ( DOCTYPE ,  "ip" ) ) 

 

Table 1e: Web of Science search strategy 

Provider/Interface Clarivate Analytics 
Database Web of Science 
Date searched 21/06/2018 
Database update  26/11/2019 
Search developer(s) Craig Barden 
Limit to English  Not limited in search engine 
Date Range No date restrictions 
Publication Types Excluded  Review, editorial, meeting, abstract, letter, patent, data set, 

news 
Search filter source N/A 

 

Search Query 

#1  TOPIC: (Sport*)  
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#2 TOPIC: (Rugby)  

#3 TOPIC: (injur*)  

#4 TOPIC: (Prevention or Intervention OR treatment OR program) 

#5 #1 OR #2 

#6 #3 AND #4 

#7 #5 AND #6  

#8 TOPIC: (Rugby* OR Sevens)  

#9 

TOPIC: (Injur* OR Pain* OR Tear* OR Strain* OR Sprain* OR Concus* OR 
Dislocation* OR Upper Limb OR Lower Limb OR Extremity OR Head OR Knee OR 
Ankle OR Shoulder OR Thigh OR Hamstring OR Foot OR ACL OR Cruciate OR 
Epidemiolog* OR Fracture* OR Damage OR Dental OR Scrum* OR Neuromuscular 
OR Musculoskeletal)  

#10 

TOPIC: (Prevent* OR Reduc* OR Decreas* OR Increas* OR High OR Intervent* OR 
Rule* OR Change OR Changing OR Polic* Risk OR Factor* OR Modalit* OR Pattern* 
OR Modif* OR Regulat* OR Evidence*OR Strength OR Control OR Law or Laws OR 
Train* OR Exercise OR Warm OR Taping)  

#11 

TOPIC: (RE-AIM OR REAIM OR Reach* OR Effect* OR Efficac* OR Adopt* OR 
Implement* OR Maintain* OR Comply OR Compliance or Adhere* OR Knowledge* 
OR Attitude* OR Belief* OR Behav* OR Influenc* OR Strateg* OR Measur*)  

#12 #8 AND #9 

#13 #8 AND #10 

#14  #8 AND #11  

#15 #12 OR #13 OR #14 

#16 #7 AND #15  

#17 
Refined by: [excluding] DOCUMENT TYPES: ( EDITORIAL OR LETTER OR DATA 
SET OR PATENT OR NEWS OR REVIEW OR MEETING OR ABSTRACT )  

 

Table 1f: SPORTDiscus search strategy 

Provider/Interface EBSCO Publishing, INC 
Database SPORTDiscus 
Date searched 21/06/2018 
Database update 26/11/2019 
Search developer(s) Craig Barden 
Limit to English  Not limited in search engine 
Date Range 1922-2018 as per maximum limits on database 
Publication Types Excluded  No limits in search engine 
Search filter source N/A 

 

Search Query 

S1 SU Sport*  

S2 SU Rugby  

S3 SU injur*  

S4 SU Prevention or Intervention OR treatment OR program  

S5 S1 OR S2  

S6 S3 AND S4  

S7 S5 AND S6  

S8 (Rugby* OR Sevens)  
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S9 

(Injur* OR Pain* OR Tear* OR Strain* OR Sprain* OR Concus* OR Dislocation* OR 
Upper Limb OR Lower Limb OR Extremity OR Head OR Knee OR Ankle OR 
Shoulder OR Thigh OR Hamstring OR Foot OR ACL OR Cruciate OR Epidemiolog* 
OR Fracture* OR Damage OR Dental OR Scrum* OR Neuromuscular OR 
Musculoskeletal)  

S10 

(Prevent* OR Reduc* OR Decreas* OR Increas* OR High OR Intervent* OR Rule* 
OR Change OR Changing OR Polic* Risk OR Factor* OR Modalit* OR Pattern* OR 
Modif* OR Regulat* OR Evidence*OR Strength OR Control OR Law or Laws OR 
Train* OR Exercise OR Warm OR Taping)  

S11 

(RE-AIM OR REAIM OR Reach* OR Effect* OR Efficac* OR Adopt* OR Implement* 
OR Maintain* OR Comply OR Compliance or Adhere* OR Knowledge* OR Attitude* 
OR Belief* OR Behav* OR Influenc* OR Strateg* OR Measur*)  

S12 S8 AND S9  

S13 S8 AND S10  

S14 S8 AND S11  

S15 S12 OR S13 OR S14  

S16 S7 AND S15  

 

Table 1g: Results per database 

Table Database 
Date 

searched 
Searcher 

Original 
# of 

Items 
found 

# of 
Internal 

duplicates 

# of 
External 

duplicates 

# of 
Unique 
items 
found 

1a PubMed 26/11/19 C Barden 614 1 73 540 

1b 
PsycINFO
® 

26/11/19 C Barden 18 0 18 0 

1c Embase® 26/11/19 C Barden 840 7 456 377 

1d Scopus 26/11/19 C Barden 929 4 193 732 

1e 
Web of 
Science 

26/11/19 C Barden 807 3 394 410 

1f 
SPORTDis
cus 

26/11/19 C Barden 1045 13 0 1032 

   Totals 4253 28 1134 3091 
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Appendix 4. Downs and Black Checklist used for quality appraisal of quantitative 
studies (chapter two)  

Item Score 

1 Is the hypothesis/aim/objective of the study clearly described? yes=1; 
no=0 

2 Are the main outcomes to be measured clearly described in the 
Introduction or Methods section? 

yes=1; 
no=0 

3 Are the characteristics of the patients included in the study clearly 
described? 

yes=1; 
no=0 

4 *Are the interventions of interest clearly described? yes=1; 
no=0 

5 Are the distributions of principal confounders in each group of subjects 
to be compared clearly described? 

yes=2; 
partially=1, 
no=0 

6 Are the main findings of the study clearly described? yes=1; 
no=0 

7 Does the study provide estimates of the random variability in the data 
for the main outcomes? 

yes=1; 
no=0 

8 *Have all important adverse events that may be a consequence of the 
intervention been reported? 

yes=1; 
no=0 

9 Have the characteristics of patients lost to follow-up been described? yes=1; 
no=0 

10 Have actual probability values been reported (e.g. 0.035 rather than 
<0.05) for the main outcomes except where the probability value is less 
than 0.001? 

yes=1; 
no=0 

11 Were the subjects asked to participate in the study representative of the 
entire population from which they were recruited? 

yes=1; 
no=0 

12 Were those subjects who were prepared to participate representative of 
the entire population from which they were recruited? 

yes=1; 
no=0 

13 Were the staff, places, and facilities where the patients were treated, 
representative of the treatment the majority of patients receive? 

yes=1; 
no=0 

14 *Was an attempt made to blind study subjects to the intervention they 
have received? 

yes=1; 
no=0 

15 Was an attempt made to blind those measuring the main outcomes of 
the intervention? 

yes=1; 
no=0 

16 If any of the results of the study were based on “data dredging”, was this 
made clear? 

yes=1; 
no=0 

17 In trials and cohort studies, do the analyses adjust for different lengths 
of follow-up of patients, or in case-control studies, is the time period 
between the intervention and outcome the same for cases and controls? 

yes=1; 
no=0 

18 Were the statistical tests used to assess the main outcomes 
appropriate? 

yes=1; 
no=0 

19 *Was compliance with the intervention/s reliable? yes=1; 
no=0 

20 Were the main outcome measures used accurate (valid and reliable)? yes=1; 
no=0 

21 Were the patients in different intervention groups (trials and cohort 
studies) or were the cases and controls (case-control studies) recruited 
from the same population? 

yes=1; 
no=0 

22 Were study subjects in different intervention groups (trials and yes=1; 
no=0 cohort studies) or were the cases and controls (case-control 
studies) recruited over the same period of time? 

yes=1; 
no=0 

23 *Were study subjects randomized to intervention groups? yes=1; 
no=0 

24 *Was the randomized intervention assignment concealed from both 
patients and health care staff until recruitment was complete and 
irrevocable? 

yes=1; 
no=0 
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25 Was there adequate adjustment for confounding in the analyses from 
which the main findings were drawn? 

yes=1; 
no=0 

26 Were losses of patients to follow-up taken into account? yes=1; 
no=0 

27 *Did the study have sufficient power to detect a clinically 
important effect where the probability value for a difference 
being due to chance is less than 5%? 

yes=1; 
no=0 

Items 1-10 = reporting, 11-13 = external validity, 14-20 = internal validity (bias), 21-

26 = internal validity (confounding) and 27 = power. *not applicable to observational 

studies. *Item modified.  
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Appendix 5. Oxford Centre for Evidence Based Medicine Model (chapter two)  

Level Description 

1 A Systematic reviews (with homogeneity) of randomized controlled trials 

B Individual randomized controlled trials (with narrow confidence intervals) 
 

C All or none randomized controlled trials 

2 A Systematic reviews (with homogeneity) of cohort studies 

B Individual cohort study or low quality randomized controlled trials (e.g. 
<80% 
follow-up)* 
 

C "Outcomes" research; ecological studies 
 

3 A Systematic review (with homogeneity) of case-control studies 

B Individual case-control study 

C Cross-sectional studies 

4  Case-series (and poor quality cohort and case-control studies) 

5  Expert opinion without explicit critical appraisal, or based on physiology, 
bench research or "first principles" 
 

*Including Quasi-experimental study designs 
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Appendix 6. National Institute for Care and Excellence (NICE) Quality Appraisal 
Checklist for Qualitative Studies  (chapter two) 

Study identification: Include author, title, reference, 
year of publication 

 

Guidance topic: Key research question/aim: 

Checklist completed by:  
 

Theoretical approach 

1. Is a qualitative approach appropriate?  
For example: 
Does the research question seek to understand 
processes or structures, or illuminate subjective 
experiences or meanings? 
Could a quantitative approach better have addressed the 
research question? 

Appropriate 
Inappropriate 
Not sure 

Comments:  

2. Is the study clear in what it seeks to do? 
For example: 
Is the purpose of the study discussed – 
aims/objectives/research question/s? 
Is there adequate/appropriate reference to the literature? 
Are underpinning values/assumptions/theory discussed? 

Clear 
Unclear 
Mixed 

Comments:  

Study design 

3. How defensible/rigorous is the research 
design/methodology? 
For example: 
Is the design appropriate to the research question? 
Is a rationale given for using a qualitative approach? 
Are there clear accounts of the rationale/justification for 
the sampling, data collection and data analysis 
techniques used? 
Is the selection of cases/sampling strategy theoretically 
justified? 

Defensible 
Indefensible 
Not sure 

Comments: 
  

Data collection 

4. How well was the data collection carried out? 
For example: 
Are the data collection methods clearly described? 
Were the appropriate data collected to address the 
research question? 
Was the data collection and record keeping systematic? 

Appropriately 
Inappropriately 
Not 
sure/inadequately 
reported 

Comments: 
  

Trustworthiness 
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5. Is the role of the researcher clearly described? 
For example: 
Has the relationship between the researcher and the 
participants been adequately considered? 
Does the paper describe how the research was explained 
and presented to the participants? 

Clearly described 
Unclear 
Not described 

Comments: 
  

6. Is the context clearly described? 
For example: 
Are the characteristics of the participants and settings 
clearly defined? 
Were observations made in a sufficient variety of 
circumstances 
Was context bias considered 

Clear 
Unclear 
Not sure 

Comments:  

7. Were the methods reliable? 
For example: 
Was data collected by more than 1 method? 
Is there justification for triangulation, or for not 
triangulating? 
Do the methods investigate what they claim to? 

Reliable 
Unreliable 
Not sure 

Comments:  

Analysis 

8. Is the data analysis sufficiently rigorous? 
For example: 
Is the procedure explicit – i.e. is it clear how the data was 
analysed to arrive at the results?  
How systematic is the analysis, is the procedure 
reliable/dependable? 
Is it clear how the themes and concepts were derived 
from the data? 

Rigorous 
Not rigorous 
Not sure/not 
reported 

Comments:  

9. Is the data 'rich'? 
For example: 
How well are the contexts of the data described? 
Has the diversity of perspective and content been 
explored? 
How well has the detail and depth been demonstrated? 
Are responses compared and contrasted across 
groups/sites? 

Rich 
Poor 
Not sure/not 
reported 

Comments:  

10. Is the analysis reliable? 
For example: 
Did more than 1 researcher theme and code 
transcripts/data? 
If so, how were differences resolved? 
Did participants feed back on the transcripts/data if 
possible and relevant? 
Were negative/discrepant results addressed or ignored? 

Reliable 
Unreliable 
Not sure/not 
reported 

Comments: 
  

11. Are the findings convincing? 
For example: 
Are the findings clearly presented? 
Are the findings internally coherent? 
Are extracts from the original data included? 
Are the data appropriately referenced? 

Convincing 
Not convincing 
Not sure 

Comments:  
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Is the reporting clear and coherent? 

12. Are the findings relevant to the aims of the study? Relevant 
Irrelevant 
Partially relevant 

Comments:  

13. Conclusions 
For example: 
How clear are the links between data, interpretation and 
conclusions? 
Are the conclusions plausible and coherent? 
Have alternative explanations been explored and 
discounted? 
Does this enhance understanding of the research topic? 
Are the implications of the research clearly defined? 
Is there adequate discussion of any limitations 
encountered? 

Adequate 
Inadequate 
Not sure 

Comments: 
  

Ethics 

14. How clear and coherent is the reporting of ethics? 
For example: 
Have ethical issues been taken into consideration? 
Are they adequately discussed e.g. do they address 
consent and anonymity? 
Have the consequences of the research been considered 
i.e. raising expectations, changing behaviour? 
Was the study approved by an ethics committee? 

Appropriate 
Inappropriate 
Not sure/not 
reported 

Comments:  

Overall assessment 

As far as can be ascertained from the paper, how well 
was the study conducted? (see guidance notes) 

++ 
+ 
- 

Comments:  
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Appendix 7. RE-AIM Model Dimension Item Checklist (MDIC) (chapter two)  

Item/ Dimension 
Included? 

(Yes, No, Yes – 
Inappropriate, N/A) 

REACH  

1. Did the study report the % of potential participants who were 
excluded OR the characteristics of participants who were 
excluded?  

 

2. Was the % of individuals participating, based on a valid 
denominator reported (not volunteers indicating interest)? 

 

3. Were the characteristics of the participants compared to non-
participants or to the target population? 

 

4. Did the study employ qualitative methods to help understand 
points in this category? 

 

EFFECTIVENESS/EFFICACY  

5. Was a measure of the primary outcome with or w/o comparison 
to a public health goal reported?  

 

6. Were broader outcomes or multiple criteria reported? (e.g. other 
outcomes, measure of QoL or potential negative outcomes)?  

 

7. Was any within-group analysis conducted that allowed 
researchers to draw conclusions about how different sub-groups 
responded? 

 

8. Did the study report the short-term attrition of targeted 
participants (%) AND differential attrition rates by participant 
characteristics or treatment condition.  

 

9. Did the study employ qualitative methods/data to help 
understand points in this category? 

 

ADOPTION – SETTING LEVEL  

10. Did the study report the % of potential settings that were 
excluded OR reasons for the exclusions.  

 

11. Did the study report the % of settings accepting participation? 
The denominator should not be volunteers indicating interest. 

 

12. Were the characteristics of those settings choosing to 
participate and those unwilling to participate described?  

 

13. Did the study employ qualitative methods to help understand 
points in this category? 

 

ADOPTION – DELIVERY AGENT LEVEL  

14. Did the study report the % of potential delivery agents who were 
excluded OR reasons for the exclusions. 

 

15. Did the study report the % of delivery agents accepting 
participation? The denominator should not be volunteers indicating 
interest. 

 

16. Were the characteristics of those delivery agents choosing to 
participate and those unwilling to participate described? Credit is 
given to anything that is reported. 

 

17. Did the study employ qualitative methods to help understand 
points in this category? 

 

IMPLEMENTATION  

18. Was the % of perfect delivery or sessions completed reported  
(e.g. adherence or consistency) 

 

19. Were adaptations made to the intervention during the study 
reported? 
 

 

20. Did the study report the cost of the intervention (time or 
money)?  

 

21. Did the study report the consistency of implementation across 
staff/time/settings/subgroups?  

 

22. Did the study employ qualitative methods to help understand 
points in this category? 
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MAINTENANCE – INDIVIDUAL LEVEL  

23. Was a measure of the primary outcome (with or w/o 
comparison to a public health goal) at ≥6 months after the final 
intervention by the study's researchers reported?  

 

24. Were broader outcomes or multiple criteria reported at ≥6 
months follow-up? (e.g. other outcomes, measure of QoL or 
potential negative outcomes)? 

 

25. Was any within-group analysis conducted that allowed 
researchers to draw conclusions about how different sub-groups 
responded at ≥6 months follow-up? 

 

26. Did the study report the long-term attrition (≥6 months) of 
targeted participants (%) AND differential attrition rates by 
participant characteristics or treatment condition. 

 

27. Did the study employ qualitative methods to help understand 
points in this category? 

 

MAINTENANCE – SETTING LEVEL  

28. Did the study report if the program is still on-going at ≥6 month 
post study funding 

 

29. Did the study report if and how the program was adapted at ≥6 
months (which elements retained AFTER program completed)? 

 

30. Did the study report if, or how, the program was incorporated in 
the setting’s policy/management model/philosophy?  

 

31. Did the study employ qualitative methods/data to help 
understand points in this category? 
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Appendix 8. Data extraction for individual studies including demographics, population, intervention type, level of evidence, study design, downs 
and black score, RE-AIM MDIC Impact score per study (chapter two) 

Author 
(Year) 

Code, 
Country 

Male/ Female, 
Junior/ Senior, 

Amateur/ 
Professional 

Intervention 
Delivery 
Agent 

OCEBM 
Level 

Study Design 
DB Score, 
DB Rating 

MDIC 
Impact 
Score 

Adams (1978) 

Union, 
New 

Zealand 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

Dentist 4 Hybrid Type II 
12, 

Poor 
18% 

Attwood et al. (2018) 

Union, 
England 

Male, Senior, 
Amateur 

Neuromuscular 
training 

SSM Staff, 
Coaches 

1 
Efficacy/ 

Effectiveness 
23, 

Good 
19% 

Barbic, Pater and Brison 
(2005) 

Union, 
Canada 

Both, Senior, 
Amateur 

Equipment - 
Mouthguards 

N/A 1 
Efficacy/ 

Effectiveness 
17, 
Fair 

32% 

Barnes, Rumbold and 
Olusoga (2017) 

Union, 
Great Britain 

Both, Both, 
Amateur 

Equipment - 
Headgear 

N/A 3 Hybrid Type III 
16, 
Fair 

20% 

Blignaut, Carstens and 
Lombard (1987) 

Union, 
South Africa 

Unknown, 
Senior, Amateur 

Equipment - 
Mouthguards 

N/A 3 
Efficacy/ 

Effectiveness 
10, 

Poor 
15% 

Boffano et al. (2012) 

Union, 
Italy 

Male, Senior, 
Amateur 

Equipment - 
Mouthguards 

N/A 3 Implementation 
15, 
Fair 

12% 

Bohu et al. (2009) 

Union, 
France 

Unknown, Both, 
Both 

Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

14, 
Poor 

45% 

Brebner and Marshall 
(1977) 

Union, 
New 

Zealand 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

Dentist 4 Hybrid Type III 
12, 

Poor 
14% 

Broad and Welbury (2015) 

Union, 
Scotland 

N/A, Junior, 
Amateur 

Equipment - 
Mouthguards 

Club 3 Implementation 
12, 

Poor 
20% 

Brooks et al. (2006) 

Union, 
England 

Male, Senior, 
Professional 

Neuromuscular 
training 

Club, SSM 
Staff 

2 
Efficacy/ 

Effectiveness 
21, 

Good 
33% 
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Brown et al. (2018a) 
Union, 

South Africa 
Unknown, 

Junior, Amateur 
Law enforcement Referees 2 Implementation 

15, 
Fair 

20% 

Brown et al. (2015a) 

Union, 
South Africa 

Unknown, 
Both, Amateur 

IPP 
Coaches, 
Referees 

3 Implementation 
17, 
Fair 

11% 

Brown et al. (2018b) 

Union, 
South Africa 

Unknown, 
Both, Amateur 

IPP Coaches 3 Implementation 
20, 

Good 
14% 

Brown et al. (2016b) 

Union, 
South Africa 

Unknown, 
Both, Amateur 

IPP 
Coaches, 
Referees 

2 
Efficacy/ 

Effectiveness 
17, 
Fair 

18% 

Brown et al. (2016c) 

Union, 
South Africa 

Both, Both, 
Amateur 

IPP 
Workshop 
Deliverers 

(NGB) 
N/A Hybrid Type III ++* 45% 

Chalmers et al. (2012) 

Union, 
New 

Zealand 

Male, Both, 
Amateur 

Equipment – 
Various 

N/A 2 
Efficacy/ 

Effectiveness 
18, 
Fair 

27% 

Chapman (1985c) 

League, 
Australia 

Male, Senior, 
Both 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
12, 

Poor 
13% 

Chapman (1985d) 

Union, 
Australia 

Male, Senior, 
Both 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
11, 

Poor 
13% 

Chapman (1985a) 

Union, 
Australia 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
14, 

Poor 
26% 

Chapman (1985b) 

League, 
Great Britain 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type III 
13, 

Poor 
11% 

Chapman (1988) 

League, 
Australia 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
14, 

Poor 
26% 

Chapman (1989) 

Union, 
United 
States 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
15, 
Fair 

24% 
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Chapman (1990) 

Union, 
Great Britain 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type III 
15, 
Fair 

26% 

Chapman (1991) 

Union, 
Australia 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
15, 
Fair 

26% 

Chapman and Nasser 
(1993) 

Union, 
Various 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
15, 
Fair 

9% 

Chapman and Nasser 
(1996) 

Union, 
Australia 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type III 
14, 

Poor 
16% 

Chatterjee and Hilton 
(2007) 

Union, 
England 

Unknown, 
Both, Both 

Equipment - 
Mouthguards 

N/A 3 Implementation 
16, 
Fair 

19% 

Comstock, Fields and Knox 
(2005) 

Union, 
United 
States 

Female, Senior, 
Amateur 

Equipment - 
Various 

N/A 3 Implementation 
18, 
Fair 

14% 

Cooney, Coleman and 
Flynn (2000) 

Union, 
Ireland 

Unknown, 
Junior, Amateur 

Neuromuscular 
training 

Coaches 3 Implementation 
16, 
Fair 

20% 

Cusi et al. (2001) 

Union, 
New 

Zealand 

Unknown, 
Unknown, 
Unknown 

Neuromuscular 
training 

SSM Staff 1 
Efficacy/ 

Effectiveness 
9, 

Poor 
10% 

Davies et al. (1977) 

Union, 
England 

Unknown, 
Senior, Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type I 
14, 

Poor 
9% 

de Wet, Badenhorst and 
Rossouw (1981) 

Union, 
South Africa 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

Dentist 2 Hybrid Type II 
14, 

Poor 
7% 

Evans, Hughes and 
Williams (2018) 

Union, 
Wales 

Male, Senior, 
Professional 

Neuromuscular 
training 

SSM Staff 3 
Efficacy/ 

Effectiveness 
16, 
Fair 

22% 

Finch, McIntosh and 
McCrory (2001) 

Union, 
Australia 

Male, Junior, 
Amateur 

Equipment - 
Headgear 

N/A 3 Hybrid Type III 
18, 
Fair 

30% 
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Fuller et al. (2010) 
Union, 

England 
Male, Senior, 
Professional 

Law enforcement Referees 2 Hybrid Type III 
18, 
Fair 

29% 

Fuller et al. (2009) 

Union, 
Various 

Male, Senior, 
Professional 

Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

19, 
Fair 

27% 

Gabbett (2004) 

League, 
Australia 

Male, Senior, 
Amateur 

Training load SSM Staff 2 
Efficacy/ 

Effectiveness 
16, 
Fair 

17% 

Gabbett (2005) 

League, 
Australia 

Male, Junior, 
Amateur 

Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

14, 
Poor 

14% 

Gerrard, Waller and Bird 
(1994) 

Union, 
New 

Zealand 

Both, Both, 
Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type I 
12, 

Poor 
13% 

Gianotti et al. (2008) 

Union, 
New 

Zealand 

Both, Both, 
Amateur 

Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

14, 
Poor 

18% 

Gianotti, Quarrie and Hume 
(2009) 

Union, 
New 

Zealand 

Male, Senior, 
Amateur 

IPP Coaches 2 Hybrid Type I 
15, 

Poor 
16% 

Hendricks et al. (2014) 

Union, 
South Africa 

Both, Both, Both Law change 
NGB, 

Referees 
2 Hybrid Type I 

14, 
Poor 

27% 

Hislop et al. (2017) 

Union, 
England 

Male, Junior, 
Amateur 

Neuromuscular 
training 

Coaches 1 
Efficacy/ 

Effectiveness 
22, 

Good 
29% 

Hollis et al. (2009) 

Union, 
Australia 

Male, Both, 
Amateur 

Equipment - 
Mouthguards, 

Headgear 
N/A 2 

Efficacy/ 
Effectiveness 

18, 
Fair 

17% 

Ilia, Metcalfe and Heffernan 
(2014) 

Union, 
Australia 

Male, Senior, 
Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type I 
18, 
Fair 

13% 

Jalleh et al. (2001) 

Union, 
Australia 

Unknown, 
Junior, Amateur 

Equipment - 
Mouthguards 

Parents, 
Coaches 

2 Implementation 
13, 

Poor 
3% 
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Jennings (1990) 

Union, 
England 

Unknown, 
Both, Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type I 
13, 

Poor 
17% 

Jones et al. (2004) 

Union, 
Wales 

Unknown, 
Both, Both 

Equipment - 
Headgear 

N/A 3 
Efficacy/ 

Effectiveness 
21, 

Good 
22% 

Kahanov et al. (2005) 

Union, 
United 
States 

Male, Senior, 
Amateur 

Equipment - 
Headgear 

N/A 3 Hybrid Type II 
15, 
Fair 

18% 

Kay et al. (1990) 

Union, 
Scotland 

Unknown, 
Both, Amateur 

Equipment - 
Mouthguards 

N/A 3 
Efficacy/ 

Effectiveness 
14, 

Poor 
25% 

Kinchington, Ball and 
Naughton (2011) 

League, 
Australia 

Male, Senior, 
Professional 

Equipment - 
Footwear 

Podiatrist 1 Hybrid Type II 
19, 
Fair 

30% 

Kraak et al. (2019) 
Union, 
Various 

Male, Senior, 
Professional 

Law enforcement Referees 2 Implementation 
18, 
Fair 

15% 

Maddison and Prapavessis 
(2005) 

Both, 
New 

Zealand 

Unknown, 
Both, Amateur 

Cognitive 
Behavioural Stress 

Management 

Workshop 
Deliverer 

1 
Efficacy/ 

Effectiveness 
14, 

Poor 
11% 

Marshall et al. (2005) 

Union, 
New 

Zealand 

Male, Both, 
Amateur 

Equipment - 
Various 

N/A 2 
Efficacy/ 

Effectiveness 
20, 

Good 
13% 

Marshall et al. (2001) 

Union, 
New 

Zealand 

Both, Both, 
Amateur 

Equipment - 
Various 

N/A 2 Hybrid Type III 
20, 

Good 
24% 

Marshall et al. (2002) 

Union, 
New 

Zealand 

Male, Both, 
Amateur 

Equipment - 
Various 

N/A 2 
Efficacy/ 

Effectiveness 
16, 
Fair 

12% 

McIntosh and McCrory 
(2001) 

Union, 
Australia 

Male, Junior, 
Amateur 

Equipment - 
Headgear 

N/A 2 
Efficacy/ 

Effectiveness 
19, 
Fair 

19% 

McIntosh et al. (2009) 

Union, 
Australia 

Male, Junior, 
Amateur 

Equipment - 
Headgear 

N/A 1 
Efficacy/ 

Effectiveness 
23, 

Good 
38% 
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Morton and Burton (1979) 

Union, 
New 

Zealand 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

Dentist 2 Hybrid Type I 
13, 

Poor 
10% 

Naish et al. (2013) 

Union, 
Australia 

Male, Senior, 
Professional 

Neuromuscular 
training 

SSM Staff 2 
Efficacy/ 

Effectiveness 
20, 

Good 
26% 

Noakes, Jakoet and 
Baalbergen (1999) 

Union, 
South Africa 

Male, Both, 
Both 

Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

11, 
Poor 

23% 

Poulos and Donaldson 
(2012) 

Union, 
Australia 

N/A, Both, 
Amateur 

IPP - Policy NGB 3 Hybrid Type III 
17, 
Fair 

60% 

Poulos and Donaldson 
(2015) 

Union, 
Australia 

N/A, Senior, 
Amateur 

IPP - Policy NGB 2 Implementation 
16, 
Fair 

17% 

Quarrie et al. (2005) 

Union, 
New 

Zealand 

Both, Both, 
Amateur 

Equipment - 
Mouthguards 

N/A 2 
Efficacy/ 

Effectiveness 
13, 

Poor 
12% 

Quarrie et al. (2007) 

Union, 
New 

Zealand 

Unknown, 
Both, Both 

IPP 
Coaches, 
Referees 

2 Hybrid Type I 
16, 
Fair 

35% 

Reboursiere et al. (2018) 

Union, 
France 

Both, Both, Both Law change 
NGB, 

Referees 
2 

Efficacy/ 
Effectiveness 

20, 
Good 

40% 

Sewry et al. (2018) 
Union, 

South Africa 
Unknown, 

Junior, Amateur 
IPP N/A 2 

Efficacy/ 
Effectiveness 

15, 
Fair 

23% 

Stokes and Chapman 
(1991) 

Union, 
New 

Zealand 

Male, Senior, 
Professional 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
16, 
Fair 

14% 

Tanaka et al. (2015) 

Union, 
Japan 

Male, Both, 
Amateur 

Equipment - 
Mouthguards 

Dentist 2 Hybrid Type II 
20, 

Good 
14% 

Tee et al. (2018) 

Union, 
South Africa 

Male, Senior, 
Professional 

Holistic approach 
SSM Staff, 
Coaches 

2 Hybrid Type I 
14, 

Poor 
11% 
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Upson (1982) 

Union, 
England 

Unknown, 
Both, Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
13, 

Poor 
12% 

Upson (1985) 

Union, 
England 

Unknown, 
Unknown, 
Amateur 

Equipment - 
Mouthguards 

Dentist 2 Hybrid Type II 
11, 

Poor 
12% 

Yamada et al. (1998) 

Union, 
Japan 

Male, Junior, 
Amateur 

Equipment - 
Mouthguards 

N/A 3 Hybrid Type II 
17, 
Fair 

17% 

Yeomans et al. (2018a) 
Union, 
Ireland 

Both, Senior, 
Amateur 

Injury prevention 
education 

SSM Staff, 
Coaches 

3 Implementation 
8, 

Poor 
15% 

Note: OCEBM = Oxford Centre for Evidence Based Medicine Model, DB = Downs and Black Checklist, IPP = Injury Prevention Programme, 
NGB = National Governing Body, SSM = Sports Science and Medicine, N/A = Not applicable. Study design was classified as efficacy, hybrid 
type I/II/III or implementation (Curran et al., 2012).  assessed using the National Institute for Care and Excellence (NICE) Quality Appraisal 
Checklist – Qualitative Studies, MDIC = Model dimension item checklist 
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Appendix 9. Survey questions and responses key (chapter three) 

Question/ Statement 
RE-AIM 

Dimension 
Responses 

Coaches Players 

Baseline 
Post-

season 
Baseline 

Post-
season 

What is your role? - 

Select One: 
- Director of Sport 

- Head coach 
- Assistant coach 
- Team manager 

- Conditioning Coach 
- Medical practitioner 

- Other 

A    

If coaching, how many years 
coaching experience do you 

have? 
- 

Select One: 
- Never 

- Less than 2 years 
- 2-3 years 
- 4-5 years 
- 6 years+ 

A    

What is the highest level you 
have coached? 

- 

Select One: 
- School/club 

- Regional academy 
- County/constituent 

body 
- Divisional 

- Professional 
- International 

 

A    

What is the highest coaching 
qualification you hold? 

- 

Select One: 
- RFU Level 1 
- RFU Level 2 
- RFU Level 3 
- RFU Level 4 

- Other 

A    

When was this coaching 
qualification attained (please 

tick 1 answer)? 
- 

Select One: 
- Less than 2 years 

- 2-3 years 
- 4-5 years 

- More than 5 years ago 

A    

What age group do you 
coach/play in? 

- 
Select One: 

- Under-12 to -19 
- Various 

A  A  

When was the last time you 
completed an official RFU 

course? 
- 

Select One: 
- Less than 2 years ago 

- 2-3 years 
- 4-5 years 

- 6+ years ago 

A    

Have you previously played 
competitive rugby? 

- 
Select One: 

- No 
- Yes 

A    

If yes, what is the highest 
level you have played? 

- 

Select One: 
- School 

- Age group community 
- Junior academy 

- University 
- Adult community 

- Professional 
- International 

A    

Do you have a current 
medical or first aid 

qualification? 
- 

Select One: 
- No 
- Yes 

A    

Have you ever used a 
specific programme to reduce 

your/players injury risk? 
- A  A  

In the past 12 months, have 
you experienced a rugby 

injury that caused you to miss 
a game or training session? 

-   A  
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If yes, did it cause you to 
miss school or work for at 

least 1 day? 
-   A  

In your opinion, how serious 
are the following types of 

Rugby injuries? 
Ankle sprain 

Knee ligament sprain 
Muscle strain 
Concussion 

Bone/fracture 
Bruise/contusion 
Shoulder injury 

- 

7-point Likert Scale: 
1. Not serious 

– 
7. Very Serious 

    

Rugby injuries can shorten a 
player’s career 

- 

7-point Likert Scale: 
1. Strongly Agree 

– 
7. Strongly Disagree 

 

B    

Rugby injuries can cause 
physical problems later in life 

- B    

Rugby injuries have a 
negative impact on team 

performance 
- B    

Rugby injuries have a 
negative impact on a player’s 

quality of life 
- B    

Rugby players are at high risk 
of suffering an injury 

- B  B  

I expect a player I coach to 
sustain a Rugby injury 

sometime during the next 
season 

- B  B  

It is possible to prevent some 
Rugby injuries 

- C  C  

Exercises which have been 
shown to prevent injuries 
should be performed by 

Rugby players 

A, M C  C  

Exercises to prevent injuries 
should be varied and 
progressed over time 

A, I, M C    

Exercises which have been 
shown to prevent injuries 

should be incorporated into 
Schools Rugby training 

M C    

Completing a Rugby specific 
warm-up programme prior to 

every game and training 
session will reduce the risk of 
players sustaining an injury 

E, A, I C  C  

Completing a Rugby specific 
warm-up programme prior to 

every game and training 
session will improve physical 

characteristics such as 
balance, agility and strength 

E, A, I C    

Balance exercises can 
prevent Rugby injuries 

E, A, I     

Controlled jumping/landing 
exercises can prevent Rugby 

injuries 
E, A, I     

A warm-up jog/run can 
prevent Rugby injuries 

E, A, I     

Cutting exercises can prevent 
Rugby injuries 

E, A, I     

Cool-down jog/run can 
prevent Rugby injuries 

E, A, I     

Resisted shoulder exercises 
can prevent shoulder injuries 

in Rugby 
E, A, I     

Neck muscle strengthening 
can prevent concussion in 

Rugby 
E, A, I     
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I would like my team to 
complete a Rugby specific 

warm-up programme prior to 
every game and training 

session next season 

A, I, M     

Who is responsible for Rugby 
injury prevention? 

Head coach 
Assistant coach 
Team manager 

Strength and conditioning/ 
fitness coach 

School medical practitioner 
Player 

Parent/guardian 

A, I, M Tick all that apply C  C  

Had you heard of ‘Activate’ 
before taking part in this 

survey? 
R 

Select One: 
- Yes 
- No 

- Unsure 

D  D  

Have you ever used 
‘Activate’? 

R, A, M D  D  

Does your team currently use 
‘Activate’? 

R, A D E D E 

Does ‘Activate’ need to be 
improved for use in your 

team? 
A, I, M  E   

Should your school develop 
its own version of ‘Activate’? 

A, I, M  E   

‘Activate’ can prevent Rugby 
injuries in your team 

E, A 

7-point Likert Scale: 
1. Strongly Agree 

– 
7. Strongly Disagree 

 E   

‘Activate’ is Rugby specific A, I, M  E  E 

‘Activate’ is too long A, I, M  E  E 

‘Activate’ contains adequate 
variation and progression for 

our team 
A, I, M  E   

‘Activate’ could be maintained 
over multiple seasons by our 

team 
A, I, M  E   

Activate’ was fun to do A, I, M    E 

In your opinion, what 
happened to your players’ 
overall risk of injury as they 

completed ‘Activate’ in 
training or prior to match play 

playing this season? 

E, A, I, M 

7-point Likert Scale: 
1. Extremely Increase 

- 
7. Extremely Decreased 

 E  E 

How confident are you that 
you understand ‘Activate’ well 

enough to use it with the 
School team(s) you are 

coaching for the upcoming 
season? 

- 
7-point Likert Scale: 

1. Extremely Confident 
- 

7. Extremely 
Unconfident 

    

How confident are you that 
you have the ability to use 
‘Activate’ with the School 

team(s) you are coaching for 
the upcoming season? 

-     

What resources were 
available to help you 

complete ‘Activate’ with your 
team at every game and 

training session during the 
upcoming season? 

- Free Text Box     

What barriers prevented or 
impeded you from the 

completing ‘Activate’ with 
your team at every game and 

training session during the 
upcoming season? 

- Free Text Box     
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If there was limited space at 
your practice or game venue, 
how confident were you that 
your team could complete 

‘Activate’? 

- 

7-point Likert Scale: 
1. Extremely Confident 

- 
7. Extremely 
Unconfident 

    

If the players on your team 
did not enjoy performing 

‘Activate’, how confident were 
you that you could still have 

them complete it at every 
game and training session? 

-     

If you were to start the 
season by completing 

‘Activate’ with your team at 
every game and training 

session, how confident are 
you that you could continue to 
do so for the entire season? 

-     

If you missed completing the 
programme at a game or 

training, how confident were 
you that you could start 

completing it again the next 
session? 

-     

On average, how many times 
a week did your team 

complete ‘Activate’ during this 
season? 

A, I 

Select One: 
- Never 

- <1 x per week 
- 1 x per week 
- 2 x per week 
- 3 x per week 

 E  E 

On average, how long did it 
take your team to complete 
‘Activate’ during training? 

A, I 
Select One: 
- We didn’t 

- 5-10 minutes 
- 10-15 minutes 
- 15-20 minutes 
- >20 minutes 

 E   

On average, how long did it 
take your team to complete 
‘Activate’ before matches? 

A, I  E   

What are some of the things 
you did like about doing 
‘Activate’ with your team 

before training or matches? 

A, I, M 

Tick all that apply: 
Various prefilled 

responses 

 E  E 

What were some of the things 
you did not like about doing 

‘Activate’ with your team 
before training or matches 

(tick as many as appropriate). 

A, I, M  E  E 

What changes would you 
recommend to ‘Activate’ in 
terms of content or delivery 

structure 

A, I, M  E   

Do you intend to make injury 
prevention a priority for your 

team in the upcoming 
season? 

- 

7-point Likert Scale: 
1. Extremely Likely 

- 
7. Extremely Unlikely 

    

Do you intend to complete 
‘Activate’ with your team at 

every game and training 
session in the upcoming 

season? 

A, I, M  E  E 

Next season, do you have 
concrete plans on how to 

teach ‘Activate’ to the players 
on your School team? 

- 

7-point Likert Scale: 
1. Strongly Agree 

– 
7. Strongly Disagree 

    

Next season, do you have 
concrete plans on when to 
have your team complete 

‘Activate’? 

-     

Next season, do you have 
concrete plans on how to deal 

with challenges in order to 
stick to your intentions of 

completing ‘Activate’? 

-     



 
195 

Next season, do you have 
concrete plans on how to 
encourage your team to 

perform ‘Activate’ to the best 
of their ability? 

-     

 

Abbreviation Key: 

R = Reach, E = Effectiveness, A = Adoption, I = Implementation, M = 

Maintenance 

Colour Key:  

- Green signify questions asked for this present study, labelled by section… 

▪ A = demographic 

▪ B = perceptions towards injury risk in rugby 

▪ C = perceptions towards injury prevention in rugby 

▪ D = baseline awareness and use of Activate 

▪ E = post-season use and perceptions of Activate 

- Amber signify questions asked for a sub-study, which were not included or 

analysed as part of this study. 
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Appendix 10. Survey key to show questions used at different timepoints (chapter 
four) 

Question/ Statement 
HAPA 

Construct 
Responses 

Time Point 

Baseline 
Post-

workshop 
Post-

season 

What is your role? 

 Select One: 
Director of Sport 
Head coach 
Assistant coach 
Team manager 
Conditioning Coach 
Medical practitioner 
Other 

A   

If coaching, how many years 
coaching experience do you have? 

 Select One: 
Never 
Less than 2 years 
2-3 years 
4-5 years 
6 years+ 

A   

What is the highest level you have 
coached? 

 Select One: 
School/club 
Regional academy 
County/constituent 
body 
Divisional 
Professional  
International 
 

A   

What is the highest coaching 
qualification you hold? 

 Select One: 
RFU Level 1 
RFU Level 2 
RFU Level 3 
RFU Level 4 
Other 

A   

When was this coaching qualification 
attained (please tick 1 answer)? 

 

Select One: 
Less than 2 years 
2-3 years 
4-5 years 
More than 5 years 
ago 

A   

What age group do you coach/play 
in? 

 

Select One: 
Under-12 
- 
Under-19 
Various 

A   

When was the last time you 
completed an official RFU course? 

 

Select One: 
Less than 2 years 
ago 
2-3 years 
4-5 years 
6+ years ago 

A   

Have you previously played 
competitive rugby? 

 
Select One: 
No 
Yes 

A   

If yes, what is the highest level you 
have played? 

 

Select One: 
School 
Age group 
community 
Junior academy 
University 
Adult community 
Professional 
International 

A   

Do you have a current medical or 
first aid qualification? 

 
Select One: 
No 
Yes 

A   

Have you ever used a specific 
programme to reduce your players 
injury risk? 

 A   
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In your opinion, how serious are the 
following types of Rugby injuries? 
Ankle sprain 
Knee ligament sprain 
Muscle strain 
Concussion 
Bone/fracture 
Bruise/contusion 
Shoulder injury 

 

7-point Likert Scale: 
1. Not serious  
–  
7. Very Serious 

   

Rugby injuries can shorten a player’s 
career 

 

7-point Likert Scale: 
1. Strongly Agree  
– 
7. Strongly Disagree 
 

B  B 

Rugby injuries can cause physical 
problems later in life 

 B  B 

Rugby injuries have a negative 
impact on team performance 

 B  B 

Rugby injuries have a negative 
impact on a player’s quality of life 

 B  B 

Rugby players are at high risk of 
suffering an injury 

RP B  B 

I expect a player I coach to sustain a 
Rugby injury sometime during the 
next season 

RP B  B 

It is possible to prevent some Rugby 
injuries 

OE C  C 

Exercises which have been shown to 
prevent injuries should be performed 
by Rugby players 

 C  C 

Exercises to prevent injuries should 
be varied and progressed over time 

 C  C 

Exercises which have been shown to 
prevent injuries should be 
incorporated into Schools Rugby 
training  

 C  C 

Completing a Rugby specific warm-
up programme prior to every game 
and training session will reduce the 
risk of players sustaining an injury 

 C  C 

Completing a Rugby specific warm-
up programme prior to every game 
and training session will improve 
physical characteristics such as 
balance, agility and strength 

 C  C 

Balance exercises can prevent 
Rugby injuries 

 C  C 

Controlled jumping/landing exercises 
can prevent Rugby injuries 

 C  C 

A warm-up jog/run can prevent 
Rugby injuries 

 C  C 

Cutting exercises can prevent Rugby 
injuries 

 C  C 

Cool-down jog/run can prevent 
Rugby injuries 

 C  C 

Resisted shoulder exercises can 
prevent shoulder injuries in Rugby  

 C  C 

Neck muscle strengthening can 
prevent concussion in Rugby 

 C  C 

I would like my team to complete a 
Rugby specific warm-up programme 
prior to every game and training 
session next season 

 C  C 

Who is responsible for Rugby injury 
prevention? 
Head coach 
Assistant coach 
Team manager 
Strength and conditioning/ fitness 
coach 
School medical practitioner 
Player 
Parent/guardian 

 Tick all that apply    
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Had you heard of ‘Activate’ before 
taking part in this survey?  

 

Select One: 
Yes 
No 
Unsure 

D   

If yes, where did you heard about it? 
RFU Website 
Community Rugby Coaches 
Peers 
Social media 

 Tick all that apply    

Have you ever used ‘Activate’?  

Select One: 
Yes 
No 
Unsure 

D   

Does your team currently use 
‘Activate’? 

 D  E 

Does ‘Activate’ need to be improved 
for use in your team? 

    

Should your school develop its own 
version of ‘Activate’? 

    

‘Activate’ can prevent Rugby injuries 
in your team 

OE 

7-point Likert Scale: 
1. Strongly Agree  
– 
7. Strongly Disagree 

 E E 

‘Activate’ is Rugby specific     

‘Activate’ is too long     

‘Activate’ contains adequate variation 
and progression for our team 

    

‘Activate’ could be maintained over 
multiple seasons by our team 

    

In your opinion, what happened to 
your players’ overall risk of injury as 
they completed ‘Activate’ in training 
or prior to match play playing this 
season?  

 

7-point Likert Scale: 
1. Extremely 
Increase 
- 
7. Extremely 
Decreased 

   

How confident are you that you 
understand ‘Activate’ well enough to 
use it with the School team(s) you 
are coaching for the upcoming 
season? 

TSE 
7-point Likert Scale: 
1. Extremely 
Confident 
- 
7. Extremely 
Unconfident 

 E E 

How confident are you that you have 
the ability to use ‘Activate’ with the 
School team(s) you are coaching for 
the upcoming season? 

TSE  E E 

What resources were available to 
help you complete ‘Activate’ with 
your team at every game and training 
session during the upcoming 
season? 

 Free Text Box    

What barriers prevented or impeded 
you from the completing ‘Activate’ 
with your team at every game and 
training session during the upcoming 
season? 

 Free Text Box    

If there was limited space at your 
practice or game venue, how 
confident were you that your team 
could complete ‘Activate’? 

MSE 

7-point Likert Scale: 
1. Extremely 
Confident 
- 
7. Extremely 
Unconfident 

 E E 

If the players on your team did not 
enjoy performing ‘Activate’, how 
confident were you that you could 
still have them complete it at every 
game and training session? 

MSE  E E 

If you were to start the season by 
completing ‘Activate’ with your team 
at every game and training session, 
how confident are you that you could 
continue to do so for the entire 
season? 

MSE  E E 

If you missed completing the 
programme at a game or training, 
how confident were you that you 

RSE  E E 
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could start completing it again the 
next session? 

On average, how many times a week 
did your team complete ‘Activate’ 
during this season? 

 

Select One: 
Never 
<1 x per week 
1 x per week 
2 x per week 
3 x per week 

  E 

On average, how long did it take your 
team to complete ‘Activate’ during 
training? 

 
Select One: 
We didn’t 
5-10 minutes 
10-15 minutes 
15-20 minutes 
>20 minutes 

   

On average, how long did it take your 
team to complete ‘Activate’ before 
matches? 

    

What are some of the things you did 
like about doing ‘Activate’ with your 
team before training or matches? 

 

Tick all that apply: 
Various prefilled 
responses 

   

What were some of the things you 
did not like about doing ‘Activate’ 
with your team before training or 
matches (tick as many as 
appropriate). 

    

What changes would you 
recommend to ‘Activate’ in terms of 
content or delivery structure 

    

Do you intend to make injury 
prevention a priority for your team in 
the upcoming season? 

 
7-point Likert Scale: 
1. Extremely Likely 
- 
7. Extremely Unlikely 

   

Do you intend to complete ‘Activate’ 
with your team at every game and 
training session in the upcoming 
season? 

INT  E E 

Do you have concrete plans on how 
to teach ‘Activate’ to the players on 
your School team? 

AP 

7-point Likert Scale: 
1. Strongly Agree  
– 
7. Strongly Disagree 

 E E 

Do you have concrete plans on when 
to have your team complete 
‘Activate’? 

AP 

 

 E E 

Do you have concrete plans on how 
to deal with challenges in order to 
stick to your intentions of completing 
‘Activate’? 

CP  E E 

Do you have concrete plans on how 
to encourage your team to perform 
‘Activate’ to the best of their ability? 

CP  E E 

 
Abbreviation Key: 
TSE = task self-efficacy 
OE = outcome expectancy 
RP = risk perception 
INT = intention 
AP = action plans 
CP = coping plans 
MSE = maintenance self-efficacy 
RSE = recovery self-efficacy 
ADH = Adherence 
 
Colour Key:  
Green signifies questions asked for this present study, labelled by section… 
A = demographic 
B = perceptions towards injury risk in rugby 
C = perceptions towards injury prevention in rugby 
D = baseline awareness and use of Activate 
E = psychological variables/perceptions and Activate uptake 
Amber signifies questions asked for a sub-study, which were not included or analysed as part 
of this study. 
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Appendix 11. Baseline participant demographics (chapter four) 

Information/Question Response 

Workshop 
Attendance 

Excluded 
from 
study No n (%) Yes n (%) 

School type Independent (private) 26 (74%) 36 (88%) 39 (83%) 
 State (government funded) 9 (26%) 5 (12%) 8 (17%) 

 Age of participant Mean Age (SD) 
36.8 

(10.8) 

38.6 

(10.3) 
36.6 
(±10.5) 

What is your role? Director of Sport/Rugby 5 (14%) 2 (5%) 2 (4%) 
 Head Coach 15 (43%) 13 (32%) 20 (43%) 
 Assistant Coach 7 (20%) 19 (46%) 14 (30%) 
 Team manager 3 (9%) 5 (12%) 7 (15%) 
 Strength and conditioner 2 (6%) 0 (0%) 0 (0%) 
  Medical practitioner 3 (9%) 2 (5%) 4 (8%) 

 If coaching, what age groups do you coach?  
 Under-12/13 2 (7%) 2 (6%) 4 (11%) 
  Under-14/15 5 (19%) 11 (32%) 11 (31%) 
  Under-16 2 (7%) 3 (9%) 2 (6%) 
  Under-17/18/19 8 (30%) 11 (32%) 6 (17%) 
  Various 10 (37%) 7 (21%) 13 (36%) 

If coaching, how many years coaching experience do you have? 
 Less than 2 years 3 (11%) 3 (9%) 6 (17%) 
 2-3 years 1 (4%) 4 (12%) 4 (11%) 
 4-5 years 3 (11%) 3 (9%) 3 (8%) 
 6+ years 20 (74%) 24 (70%) 22 (61%) 
  Unknown 0 (0%) 0 (0%) 1 (3%) 

If coaching, what is the highest level you have coached?    
  School/Club 12 (44%) 19 (56%) 20 (57%) 
  Regional Junior Academy 5 (19%) 4 (12%) 3 (9%) 
  County/ constituent body 4 (15%) 6 (17%) 4 (11%) 
  Divisional 3 (11%) 3 (9%) 3 (9%) 
  Professional 1 (4%) 1 (3%) 1 (3%) 
  International 2 (7%) 1 (3%) 4 (11%) 

What is the highest coaching qualification you hold?  
 RFU Level 1 2 (8%) 8 (24%) 4 (11%) 
 RFU Level 2 11 (42%) 12 (36%) 17 (47%) 
 RFU Level 3 7 (27%) 7 (21%) 5 (14%) 
 RFU Level 4 3 (12%) 1 (3%) 2 (6%) 
 None 3 (12%) 5 (15%) 2 (6%) 
  Unknown 1 (4%) 1 (3%) 6 (17%) 

When did you obtain this qualification?  
  Less than 2 year ago 5 (22%) 9 (32%) 6 (23%) 
  2-3 years ago 3 (13%) 3 (11%) 4 (15%) 
  4-5 years ago 7 (30%) 5 (18%) 6 (23%) 
  More than 5 years ago 8 (35%) 11 (39%) 10 (39%) 

When did you last complete an official RFU course?   
 Never 2 (6%) 4 (10%) 7 (15%) 
 Less than 2 years ago 25 (71%) 28 (70%) 29 (62%) 
 2-3 years ago 4 (11%) 2 (5%) 5 (11%) 
 4-5 years ago 1 (3%) 3 (8%) 4 (8%) 
 6+ years ago 3 (9%) 3 (8%) 2 (4%) 

Have you previously played competitive rugby?    
  No 0 (0%) 5 (12%) 9 (19%) 

  Yes 
35 
(100%) 

36 (88%) 38 (81%) 

If yes, what is the highest level you have played?   
 School 2 (6%) 6 (17%) 6 (16%) 
 Age group community club 1 (3%) 1 (3%) 2 (5%) 
 Junior academy Rugby 1 (3%) 1 (3%) 1 (3%) 
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 University 6 (17%) 4 (11%) 5 (13%) 
 Adult community club 17 (49%) 19 (53%) 17 (45%) 
 Professional 5 (14%) 3 (8%) 5 (13%) 
 International 3 (9%) 2 (6%) 2 (5%) 

Do you have a current medical or first aid qualification?    
  No 6 (28%) 15 (37%) 15 (32%) 
  Yes 29 (83%) 26 (63%) 32 (68%) 

Have you ever used a specific programme to reduce injury risk amongst your players? 
 No 22 (63%) 24 (59%) 27 (57%) 
  Yes 13 (37%) 17 (41%) 20 (43%) 
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Appendix 12. Coach perceptions towards rugby injury risk and prevention at 
baseline and post-season (chapter four) 

Statement 
Workshop 
Attendance 

Baseline Post-season 

Median IQR Median IQR 

Rugby injuries can shorten a player’s 
career 

No 1 1-2 2 1-2 

Yes 1 1-1.5 1 1-2 

Rugby injuries can cause physical 
problems later in life 

No 1 1-2 2 1-2 

Yes 1 1-2 1 1-2 

Rugby injuries have a negative impact on 
team performance 

No 2 2-5 3 2-3 

Yes 2 2-3 2 2-4 

Rugby injuries have a negative impact on 
a player’s quality of life 

No 2 2-3 2 2-3 

Yes 2 2-3 2 2-3 

Rugby players are at high risk of suffering 
an injury 

No 3 2-4 3 2-5 

Yes 2 2-3 2 2-5 

I expect a player I coach to sustain a injury 
sometime during the next season 

No 2 2-3 2 2-4 

Yes 3 2-4 3 2-4 

It is possible to prevent some rugby 
injuries 

No 2 1-2 2 1-2 

Yes 2 1-2 2 1-2 

Exercises which have been shown to prevent injuries…. 

…should be performed 
No 2 1-2 1 1-2 

Yes 2 1-2 1 1-2 

…varied and progressed 
No 1 1-2 1 1-2 

Yes 2 1-2 2 1-2 

…incorporated in schools training 
No 2 1-2 2 1-4 

Yes 2 1-2 1 1-2 

Completing a rugby specific warm-up prior to every game and training session will... 

...reduce the risk of players sustaining an 
injury 

No 2 1-2 2 2-2 

Yes 2 1-2 2 1-2 

...improve physical characteristics such as 
balance, agility and strength 

No 2 2-3 2 2-3 

Yes 2 1-2 2 1-2 

Balance exercises can prevent Rugby 
injuries 

No 2 2-3 2 2-3 

Yes 2 2-2 2 1-2 

Controlled jumping/landing exercises can 
prevent Rugby injuries 

No 2 2-3 2 1-3 

Yes 2 2-2 2 1-2 

A warm-up jog/run can prevent Rugby 
injuries 

No 3 2-4 3 2-4 

Yes 3 2-4 3 2-3 

Cutting exercises can prevent Rugby 
injuries 

No 3 2-4 2 2-3 

Yes 4 2-4 2 2-4 

Cool-down jog/run can prevent Rugby 
injuries 

No 3 2-4 3 2-5 

Yes 3 2-3 2 2-3 

Resisted shoulder exercises can prevent 
shoulder injuries in Rugby 

No 2 2-3 2 2-3 

Yes 2 2-2.5 2 2-2 

Neck muscle strengthening can prevent 
concussion in Rugby 

No 3 2-4 3 2-4 

Yes 2 2-4 2 2-3 

I would like my team to complete a Rugby 
specific warm-up programme prior to every 
game and training session next season 

No 2 1-3 2 1-2 

Yes 2 1-2 2 1-2 
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Appendix 13. Qualitative study interview guide (chapter five) 

 

Interviews Questions and their related HAPA construct 

1. What is your role at the school/college and more specifically within the 
rugby team? (Demographics, contextual information) 

a. How long have you been in this role/coaching at the school?  
i. What age group(s) do you coach? 
ii. How long have you been coaching? 

iii. What coaching qualification do you have? 
iv. When did you get this? 

b. What is the general staffing structure of your rugby team? 
 

2. What are your general thoughts regarding injury prevention in 
schoolboy rugby?  

a. Whose is responsible for injury prevention? 
i. What role do you have in injury prevention for your rugby team? 

b. What strategies to you use, if any, to reduce injury risk in your school 
rugby team? 

i. Why have you decided to use these? 
c. What role do you think a warm-up has in injury prevention? 

(Awareness) 
i. What warm-up strategies do you currently use? 

a. How is this decided? 
 

3. Have you previously used Activate? 
a. What influenced your decision to not/use it? (risk perception, outcome 

expectancy) 
i. What effect do you think Activate has on players injury risk? 

(outcome expectancy) 
b. Do you currently use it? 

i. If yes, how did you learn to have the ability to deliver Activate? 
(task self-efficacy) 

1. How specifically do you deliver Activate, in terms of 
exercises, sets, reps? 

a. If not as intended, why deliver it differently? 
(Barriers) 

2. Do you think you could maintain using Activate with your 
teams over the course of season and maybe for multiple 
seasons? (maintenance self-efficacy) 

a. What, if any, plans to you have to make this 
happen? (Action planning) 

ii. If no: are there any particular reasons why you don’t still use 
it? (maintenance self-efficacy) 

1. What would need to change for you to start using 
Activate again? (recovery self-efficacy) 

2. What would make you start using it again? (recovery 
self-efficacy) 

3. What strategies could you use to help this? (coping 
planning) 

c. What role does the staffing structure play into your decision to use/not 
use Activate with your rugby team? 
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i. Who has the overall decision on whether to adopt Activate? 
ii. Is the same approach used for all age groups at the school or 

is it up to the coach of each team to decide what strategies to 
use? 
 

4. What resources have you used to aid yourself with using Activate? 
(facilitators) 

a. Are there any other methods or tools which you feel could help 
coaches use Activate that aren’t currently available? (facilitators) 

 

5. What barriers prevent you from using Activate? (barriers) 
a. If time: specifically what about time? (time to use it, upskill coaches, 

session length) 
b. If players: what barriers do players present to using Activate? 

i. How can these be overcome? 
 

6. Any further points or comments regarding Activate or the interview? 
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Appendix 14. COREQ Checklist (chapter five) 
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Appendix 15. Breakdown of schools (age group and type of school) submitting data 
and rationale for whether they were included/excluded in the study (chapter six). 

School 
ID 

Team 
Age 

School 
Type 

Recorded…. 

Included/ 
Excluded 

Individual 
Level 
Data 

Exposure Activate 
Non-
/Use 

Injuries 
Training Match 

001 U18 Independent Yes Yes Yes Yes No Excluded 
002 U18 Independent Yes Yes Yes Yes Yes Included 
002 U15 Independent Yes Yes Yes Yes Yes Included 
003 U18 State Yes Yes Yes Yes Yes Included 
004 U18 State No No Yes Yes Yes Excluded 
005 U15 Independent Yes Yes Yes Yes Yes Included 
005 U18 Independent Yes Yes Yes Yes Yes Included 
006 U18 Independent Yes Yes Yes Yes Yes Included 
007 U13 Independent Yes Yes Yes Yes Yes Included 
007 U15 Independent Yes Yes Yes Yes Yes Included 
007 U18 Independent Yes Yes Yes Yes Yes Included 
008 U15 Independent No Yes Yes Yes Yes Excluded 
008 U18 Independent Yes Yes Yes Yes Yes Included 
009 U18 State No No Yes No Yes Excluded 
010 U18 State No No Yes No Yes Excluded 
011 U13 Independent Yes Yes Yes Yes Yes Included 
011 U15 Independent Yes Yes Yes Yes Yes Included 
011 U18 Independent Yes Yes Yes Yes Yes Included 
012 U13 Independent No Yes Yes Yes Yes Excluded 
012 U14 Independent No Yes Yes Yes Yes Excluded 
012 U15 Independent No Yes Yes Yes Yes Excluded 
012 U18 Independent No Yes Yes Yes Yes Excluded 
013 U18 Independent No No Yes No Yes Excluded 
014 U18 Independent Yes Yes Yes Yes Yes Included 
015 U15 Independent Yes Yes Yes Yes Yes Included 
015 U18 Independent Yes Yes Yes Yes Yes Included 
016 U18 Independent Yes Yes Yes Yes Yes Included 
017 U12A Independent No Yes No No No Excluded 
017 U12B Independent Yes Yes Yes Yes Yes Included 
017 U13A Independent Yes Yes Yes Yes Yes Included 
017 U13B Independent No Yes No No No Excluded 
017 U14A Independent Yes Yes Yes Yes Yes Included 
017 U14B Independent No Yes No No No Excluded 
017 U15 Independent Yes Yes Yes Yes Yes Included 
017 U16 Independent No Yes No No No Excluded 
017 U18 Independent Yes Yes Yes Yes Yes Included 
018 U18A State Yes Yes Yes Yes Yes Included 
018 U18B State Yes Yes Yes Yes Yes Included 
019 U15 Independent Yes Yes Yes Yes Yes Included 
020 U15 State No Yes Yes No Yes Excluded 
020 U18 State No Yes Yes No Yes Excluded 
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Appendix 16. Descriptive statistics for targeted Injuries (chapter six) 

Descriptive statistics [frequency, incidence, 95% CI] are reported for targeted match 

injuries (upper and lower limb, contact and non-contact mechanisms, concussion 

diagnosed and soft-tissue injuries) by Activate adoption group and adherence 

levels. Targeted injuries were pre-identified based upon findings of the Activate 

efficacy study (Hislop et al., 2017) and epidemiological literature in schoolboy rugby 

(Leahy et al., 2019; England Rugby, 2021e). 

Table. Unadjusted match injury incidence (per 1000 player match-hours) of 
targeted injuries by Activate adoption and adherence groups.  

Sub-Group 

Activate Adoption Median Weekly Activate Adherence 

Yes No Low Medium High 

n 
Incidence 
p/1000h 

n 
Incidence 
p/1000h 

n 
Incidence 
p/1000h 

n 
Incidence 
p/1000h 

n 
Incidence 
p/1000h 

Lower Limb 23 
7.4 

(4.9-11.1) 
17 

11.2 
(7.0-18.0) 

17 
11.1 

(6.9-17.9) 
8 

11.4 
(5.7-22.8) 

15 
6.2 

(3.7-10.3) 

Upper Limb 16 
5.1 

(3.1-8.3) 
8 

5.3 
(2.7-10.6) 

8 
5.2 

(2.6-10.4) 
5 

7.1 
(3.0-17.1) 

11 
4.6 

(2.5-8.3) 

Contact 56 
18.0 

(13.9-
23.4) 

37 
24.3 

(17.6-33.5) 
37 

24.1 
(17.5-33.3) 

15 
21.3 

(12.8-35.3) 
41 

17.1 
(12.6-23.2) 

The Tackle 41 
13.2 

(9.7-17.9) 
26 

17.1 
(11.6-25.1) 

26 
16.9 

(11.5-24.8) 
9 

12.8 
(6.7-24.6) 

32 
13.3 

(9.4-18.8) 

Concussion 24 
7.7 

(5.2-11.5) 
13 

8.5 
(4.9-14.6) 

13 
8.5 

(4.9-14.6) 
3 

4.3 
(1.4-13.3) 

21 
8.7 

(5.7-13.3) 

Soft-Tissue 26 
8.3 

(5.7-12.2) 
26 

17.1 
(11.6-25.1) 

26 
16.9 

(11.5-24.8) 
8 

11.4 
(5.7-22.8) 

18 
7.5 

(4.7-11.9) 

Note: n = total injures per sub-group. Lower limb = hip/groin, thigh, knee, lower leg, 
ankle, foot; Upper limb = shoulder, elbow, forearm, hand/wrist; Contact = accidental 
collision, lineout, maul, ruck, scrum, tackled, tackling; Soft tissue = 
bruising/haematoma, cut/abrasion, ligament sprain, muscle injury, tendon injury. 
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Appendix 17. Data management plan (example from chapter three) 

 

Overview 

Project name Injury Epidemiology and Prevention in Youth Rugby Union 

Plan author Craig Barden (PhD Student) 

Project description 

This study aims to investigate the injury risk within school’s rugby union across different age 
groups. The RFU have previously developed an injury prevention warm-up, Activate, which 
showed positive effects in injury reduction in youth rugby. We endeavor to evaluate this 
programme further, whilst seeking to understand the overall impact of the programme in the 
real-world.  

Compliance 

With what legislative, contractual and policy requirements must the project comply? 

The project will comply with the University of Bath Research data policy 
(http://www.bath.ac.uk/research/data/policy/research-data-policy.html).  

Prior to commencing the study, all participants will be provided with an information sheet 
detailing the study overview, what will be required from them and what benefits/risks the study 
may have. Once they have read through this, and had the opportunity to ask any questions, they 
are required to sign an informed consent form. Participants under the age of 18 years old will be 
provided with an assent form whilst their parents/guardians will be required to sign an informed 
consent form for their child’s inclusion in the study. 

Much of the data collected will be completely anonymous and thus is not classed as personal or 
sensitive data and does not fall under the General Data Protection Regulation 
(http://www.bath.ac.uk/data-protection/GDPR/index.html). However, there are aspects of the 
study which do require an individual’s personal data and is thus included under the General Data 
Protection Regulation and the University of Bath’s Data Protection Policy 
(http://www.bath.ac.uk/data-protection/data-protection-act/data-protection-policy/index.html).  

All data collected will be stored on the University of Bath ‘X-drive’ in a restricted folder (Location: 
Location: X-Drive> Health> ResearchProjects> KStokes> RE-FH1191) which is only accessible by 
the members of the associated research project. 

All members of the research team will adhere to the University of  Baths IT security policy 
(http://www.bath.ac.uk/corporate-information/university-of-bath-electronic-information-
systems-security-policy). As per the policy, the most senior member of the team, Prof Keith 
Stokes, is required to be the data steward.   

As the University of Bath policy all data will kept for a minimum of 10 years, after which datasets 
may be kept but any personal data will be removed so that individuals are no longer identifiable.  

This research project is funded by the Rugby Football Union (RFU). Data collected will belong to 
the team or individual, until it is anonymised by the research team at the University of Bath. After 
which, this data will be owned by RFU, but the University of Bath will be analysing and storing this 
data.   

http://www.bath.ac.uk/research/data/policy/research-data-policy.html
http://www.bath.ac.uk/data-protection/GDPR/index.html
http://www.bath.ac.uk/data-protection/data-protection-act/data-protection-policy/index.html
http://www.bath.ac.uk/corporate-information/university-of-bath-electronic-information-systems-security-policy
http://www.bath.ac.uk/corporate-information/university-of-bath-electronic-information-systems-security-policy
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What data will the project require? 

Much of the data will be stored as an .xlsx file given this is the format that we will receive the 
injury and exposure data from participants as we have provided them with an excel document for 
them to populate.  

We appreciate some participants may prefer to provide information through a paper format. This 
data will be then be transferred and stored onto a .xlsx file as per above. Paper documents that 
are collected will be kept in a data storage facility in 1.West. It is estimated that these paper 
documents will fill no more than 1 filing cabinet per season.  

It is estimated that the volume of data will fall within the 500GB – 1TB range and it is not 
anticipated that the project will require authorization to exceed this volume of data.  

How will these data be gathered? 

This study will generate new data. Some of this data will come from questionnaires which will be 
administered to players and coaches at the beginning and the end of the season. Participants will 
have the option to complete either an electronic or paper copy. The responses to these 
questionnaires are largely quantitative, although there are some free text boxes, and the results 
will be transferred to an .xlsx document.  

Injury and exposure data will be collected by a pre-determined individual at the school who will 
record the information on a pre-made spreadsheet or paper recording forms, which will then be 
provided to the research team. All of this data is anonymous.  

There will be increased amounts of data received at the beginning (E.g. consent forms, 
questionnaires) and end (E.g. finalisation of injury and exposure data) of the season. However, we 
intent to correspond with schools on a monthly basis so that data is fed through on a regular basis 
and we can address any issues throughout the year if needed. 

What original software, if any, will the project create? 

We do not intend to develop any software specific to this study.  

Working with data 

Where and how will the data be stored? 

The University of Bath ‘X-drive’ will be the primary location of data storage given that it is secure, 
is backed up and mirrored. The folder where the data is stored (X-Drive> Health> 
ResearchProjects> KStokes> RE-FH1191) is restricted and only accessible by the members of the 
research team involved with this study. A backup of raw data, relating to each individual research 
members involvement with the project, will be stored on their ‘E-drive’ of their desktop 
computer. Desktop computers require a University of Bath sign-in and unique password, whilst all 
computers are in individual or Rugby Science offices which are only accessible by the group and 
locked when unattended. A third back up of raw data will be stored on individuals own personal 
‘H-drive’.  

The electronic data provided to the research team by the school will be done behind the 
University of Bath firewall through https://files.bath.ac.uk/. Only the research team and 
designated school staff member will have access to the files through an encryption key and 
password. The methods for sharing and receiving this information can be seen at the end of this 
section. It should be noted that files sharing ability will expire after 1 week and thus all data needs 
to be extracted within this time frame. There is also a 2GB limit per file.  

https://files.bath.ac.uk/
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Schools who are using paper copies may collect these and send any anonymised data into the 
research team at Bath through a postal service. Any personal data (consent forms, questionnaires 
etc) must be handed over in person and thus it is acceptable for the school to collect their data in 
a ring binder throughout the course of the season.  

Data from these paper documents will be transferred to an electronic document, and stored as 
above, before the physical copy is then stored in a secure storage facility in 1.West. Copies of 
paper documents will be made and stored in a locked filing cabinet in the Rugby Science offices in 
Wessex House.  

o Sending Data 
1. Open https://files.bath.ac.uk/ 
2. Log in using university password and log in  

3. Beside the  symbol near the top of the screen, click the 

 symbol  
4. Select folder and give folder a name  
5. New folder will now appear next to H-Drive and X-Drive in home 

screen  
6. Open folder and drag and drop file you wish to send into it. 
7. Returning to the “Home” screen, click the share symbol to the 

right of the new folder, this will open a new section of screen 
8. Click the “share link” box and type a password (remember to 

send password to recipient in separate email/text) 
9. A new link will appear under the “share link” box.  
10. Copy this into your email to recipient and they can now open 

and receive the file when they enter the password.  
o Receiving Data 

1. Repeat steps 1-8 as above (excluding 6) 
2. To receive data, check the “allow editing” box  
3. Send link to recipient  
4. Recipient can now drag and drop their data into the folder which 

will then appear in the new folder on your home page.  
5. Move this data ASAP once transferred to avoid the folder being 

removed.  

How will access be controlled? 

All access will be restricted through different means depending on their storage location. As 
previously mentioned, all data received will be stored on the ‘X-Drive’ in a folder which is only 
accessible by the research team. Electronic data which is provided to us from participating schools 
will be stored in an encrypted file, specific to that school, which is password protected and only 
accessible to the pre-determined member of school staff and the research team. 

Paper copies will be stored either in a restricted storage facility, 1.West, with copies in a locked 
filing cabinet only accessible to the research team in Wessex House. 

How will the data be organised? 

Given there are numerous members of the research team a specific structure on file storage will 
be adopted to ensure that it is clear what folder and file relates to which area of the study, as well 
as making it easy to track the version of edit. Read me file directories and clear naming 
conventions should improve transition between studies and ease in which data can be located. 

All new files should follow the following naming convention detailed below… 

o Data files 
1. Typeofdata_team/subject_Datescovered_raw/clean 

https://files.bath.ac.uk/
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• E.g. injury_Bath_Nov18toApril19_raw 

• E.g. activate_Bath_Sept18toDec18_raw 
o Picture Files 

1. Picturedescription_photographer_year  

• Activateexercises_CBarden_2018 
o Journal Articles 

1. Author_articlename_year  

• E.g. Gabbett_Thetraining-injurypreventionparadox_2016 
o Word documents 

1. Drafts- Documenttitle_Author_Datemodified_DraftNumber 

• E.g. ActivateAdherence_CBarden_22Jul2019_V1 
2. Final copies- Documenttitle_Author_Datemodified_DraftNumber 

• E.g. ActivateAdherence_CBarden_22Jul2019_Final 
o Presentations 

1. Presentationtitle_Author_Dateused 

• E.g. ActivateWorkshop_CBarden_19Jan2019 

What documentation will accompany the data? 

A master spreadsheet with a list of schools will be used to organise the data collection. This 
details which schools are taking part, contact details, any correspondence, what information that 
they have received, data they have sent and any school-specific requirements. 

Within each file, a “Readme file” will be included, which will explain the documents that are 
enclosed.  

Archiving data 

Which data should be retained long-term? Which will be deleted at the end of the 

project? 

It is important to retain all data that may support publication whilst keeping it to ensure that 
findings could be reproduced and validated should they be needed to.  

Electronic data which is to be kept beyond the completion of the project may be archived to 
protect against loss, deterioration and unauthorised use. The data set must be registered on PURE 
(http://www.bath.ac.uk/research/data/archiving-data/registering) and submitted to the 
University of Bath Research Data Archive (http://www.bath.ac.uk/research/data/archiving-data). 
Paper documents may be archived at the University Records Centre. However, researchers should 
consider whether data is required to be kept in both an electronic and physical copies. 
Confidential waste paper bags can be used to dispose of paper copies once the results have been 
transferred to an electronic copy and the physical copies are no longer needed.  

Once the data has been analysed, it will be stored by the University of Bath but will remain 
property of the RFU.  

How will retained data be preserved? For how long? 

As per the University policy all data will be kept for a minimum of 10 years. However, given that at 
this time all data be stripped of personal information and be anonymous it may be archived and 
stored indefinitely. 

How will any original software be maintained after the project? 

Not applicable for this study. 

http://www.bath.ac.uk/research/data/archiving-data/registering
http://www.bath.ac.uk/research/data/archiving-data
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Will access be restricted to any retained data? Why, and how? 

This data will not be made publically available. Whilst the data will be anonymous, it will remain 
property of the RFU. Any external requests to access the data will have to be made to the Chair of 
the Steering Group. 

Implementation 

How will this plan be kept up to date? 

This is a working document and has been developed prior to the collection of any data. As such, 
there may be aspects of the document which may need to be reviewed when the collection starts. 
The research team will review this document on a yearly basis and provide any updates if 
necessary.   

What special resources will this plan require, if any? 

Not applicable. 

What training or further information will you need, if any? 

The named PhD student has completed a data management planning workshop and concordat to 
support research integrity module. However, it may be necessary for a refresher or further 
workshops (E.g. RDM: Sensitive data) to be completed through the project and as the document 
develops. The research team also appreciates the support that the library service may offer 
throughout the year (research-data@bath.ac.uk).  

 

  

mailto:research-data@bath.ac.uk
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Appendix 18. Player information sheet 

 

 

 

YOUNG PERSON INFORMATION SHEET 

Youth Rugby Injury Surveillance Project 

 

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617) 

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, 

S.Roberts@bath.ac.uk 

We are asking you to take part in a study of injuries in young rugby players. The study is 

supported by the Rugby Football Union. Before deciding whether you want to take part, you 

should know why we are doing the study and how it will affect you.  

Read the information carefully and if there is anything that you do not understand, please speak 

to a member of your rugby programme (coach / doctor / nurse / physiotherapist) or contact us. 

When you have read and understood the information, if you wish to be in the study, you will be 

asked to sign a form to confirm this. 

1. Why are we doing this research project:  

Rugby is one of the most popular sports played in this country. As with all sports, there are risks 

involved with rugby and it is important to make the game as safe as possible.   

This study aims to follow a number of school rugby teams and to collect information about any 

rugby-related injuries that are suffered during this time. This will allow us to work out the risk of 

injury and help us to prevent injury in the future.  

Your school will be shown a rugby warm-up that has been shown to reduce injuries and we will 

be looking at how well this works. We will also be filming some school rugby matches, which we 

will look at to better understand the demands of the game at your age group.  

2. Why have you been asked to take part? 

We are studying school rugby teams from the under-13 to under-18 age groups. Your school 

coach has agreed to be involved, but we also need to make sure that you are happy to take 

part. It is important that you understand what it involves and how it may impact you.   

mailto:rfu-youth@bath.ac.uk
mailto:K.Stokes@bath.ac.uk
mailto:C.D.McKay@bath.ac.uk
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3. Do I have to take part?  

It is up to you whether you take part in the study. If you want to take part, you must complete a 

form that confirms you have read this information and agree to be included in the study. Both 

you and your parent / guardian will need to consent if you wish to take part in the study. You 

can withdraw from the study by contacting the research team at any time, without giving a 

reason. 

4. What would taking part involve? 

In pre-season we will ask you to complete a questionnaire asking about your playing history and 

beliefs about injuries. Your coaches may monitor your attendance at rugby matches and 

training. If you suffer an injury during school rugby training or a match, you should let your coach 

know so that information about the injury can be collected. 

5. What are the benefits of taking part? 

Your coach will receive information about your team’s training and injuries. Certain schools will 

also be given free footage of their games, which can be used for coaching purposes.  

 

6. What are the possible disadvantages and risks of taking part? 

You won’t be asked to do anything that is different from your normal rugby participation, so there 

are no additional risks. However, should you have any concerns please speak to your coach, 

parent or guardian and contact the research team if necessary. 

7. Will taking part involve any discomfort or embarrassment? 

We do not expect you to feel any discomfort or embarrassment during the study. No direct 

reference will be made to you, nor at any point will any footage be made available to the public.   

8. Who will have access to the information that I provide? 

All information that is collected will be stored securely. Any information that has identifiable 

information on it will only be accessible to the research team at the University of Bath.  

9. What will happen to the data collected and results of the project? 

The information will be anonymised and analysed by researchers at the University of Bath. We 

will produce a report and write scientific articles about the current risks of injury in youth rugby. 

However, no personal references to you will be made in any report. 

10. Who has reviewed the project? 

This project has been given a favourable opinion by the University of Bath, Research Ethics 

Approval Committee for Health (REACH) [reference: XXXXXXXXX]. 

11. How can I stop taking part in the project after it has started? 

You can withdraw your participation in the study at any time by emailing the research team at 

rfu-youth@bath.ac.uk. If you withdraw no additional data will be collected relating to you but 

data previously collected will remain in the study.   

12. What happens if there is a problem? 

mailto:rfu-youth@bath.ac.uk
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If you have a concern about any aspect of the project you should speak to your coach, parent 

or guardian to see if they are able to answer your question. If they are not please contact the 

research team, using the contact details at the bottom of the page. 

 

If you wish to make a complaint, please contact the Chair of the Research Ethics Approval 

Committee for Health: 

Dr James Betts 

Email: J.Betts@bath.ac.uk 

Tel: 01225 383 448 

 

12. If I require further information who should I contact and how? 

You can contact Craig Barden and/or Matt Hancock at the University of Bath who will be happy 

to answer any questions that you have. Please do also talk to your parent/guardian about your 

decision whether to take part in the project. 

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617) 

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, 

S.Roberts@bath.ac.uk 

 

  

mailto:J.Betts@bath.ac.uk
mailto:rfu-youth@bath.ac.uk
mailto:K.Stokes@bath.ac.uk
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Appendix 19. Player assent form 

 

 

 

YOUNG PERSON’S ASSENT FORM 

Youth Rugby Injury Surveillance Project 

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617)  

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, 

S.Roberts@bath.ac.uk 

 Please Intial 

1. I have read and understand the information about this study and I have had 
a chance to ask any questions that I have. 

 

2. I have received answers to any questions that I have.  

3. I give consent for researchers to collect information and record footage of 
any matches that I play for the school. 

 

4. I agree for my coach and school medical centre to provide information on 
any injuries that I have during school rugby to the research team at the 
University of Bath. 
 

 

5. I agree that the information will only be used for research and in a report to 
my school/club. I won’t be identified.  

 

6. I understand that if my Parent or Guardian requests that I stop taking part, 
my involvement in the project will be stopped. 

 

7. I understand the information I provide will be held in line with the General 
Data Protection Regulation.  

 

8. I understand that I can withdraw from this study at any time, without being 
asked why, by contacting the research team through the contact details at 
the top of the page.  

 

mailto:rfu-youth@bath.ac.uk
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9. I understand that if I withdraw from the study, no additional data will be 
collected relevant to me but data previously received will still be used.  

 

10. I understand that my data will be kept for a minimum of ten years. After 
which it may be kept, but will be made anonymous.  

 

11. I agree to take part in this project. 
 

 

 

Your name:  
(First & Surname) 
 

 
_______________________ 

Date of Birth: 
(DD/MM/YYY) 
 

 
_______________ 

School Name:  
_______________________ 

School Team:  
(eg.U13) 

 
_______________ 

Your Height: 
(cm) 
 

 
_______________________ 

Your Weight:  
(kg) 
 

 
_______________ 

Your signature: 
 

 
_______________________ 

Todays Date: 
(DD/MM/YYY) 
 

 
_______________ 

 

If you decide that you no longer wish to take part in this study, or if you have any questions/concerns, 

please contact the research team at rfu-youth@bath.ac.uk, 01225 383 617.  

If you have any concerns or complaints related to your participation in this project please direct them 

to the Chair of the Research Ethics Approval Committee for Health, Dr James Betts 

(j.betts@bath.ac.uk, 01225 383448). 

  

mailto:rfu-youth@bath.ac.uk
mailto:j.betts@bath.ac.uk
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Appendix 20. Parent/guardian information sheet 

 

 

 

PARENT/GUARDIAN INFORMATION SHEET 

Youth Rugby Injury Surveillance Project 

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617) 

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, 

S.Roberts@bath.ac.uk 

We are asking your child to take part in a study of injuries in young rugby players. The study is 

supported by the Rugby Football Union. Before deciding whether you want your child to take part, 

you should know why we are doing the study and how it will affect you / your child. Take time to 

the read the information carefully. If there is anything that you do not understand, please speak 

to a member of your rugby programme (coach / doctor / nurse / physiotherapist) or contact us for 

further information. When you have read and understood the information, if you wish your child to 

be included in the study, you will be asked to sign a Consent Form. 

1. What is the purpose of the project:  

Rugby is one of the most popular sports played in this country. As with all sports, there are risks 

involved with rugby and it is in the interest of all stakeholders to make the game as safe as 

possible.   

This study aims to follow a number of school rugby teams and to collect information about any 

rugby-related injuries that are suffered during this time. This will allow us to measure the level of 

injury risk and highlight any areas where injuries may be prevented in the future.  

Your child’s school will be shown a rugby warm-up that has been shown to reduce injuries. We 

are looking to further investigate the usage and effectiveness of this programme. We will also be 

filming some school rugby matches, which we will analyse to better understand the physical 

demands of the game at different age groups.  

2. Why has my child been selected to take part? 

We are looking to study school rugby teams from under-13 to under-18 age groups. Your child’s 

school team has agreed to take part as your coaches see the potential benefit that this study may 

have. However, as a parent/guardian it is important that you understand what the study involves 

and how it may impact you and your child. 

mailto:rfu-youth@bath.ac.uk
mailto:K.Stokes@bath.ac.uk
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3. Does my child have to take part?  

It is up to you whether your child takes part in the study. If you want your child to take part, you 

must sign a consent form that confirms you have read this information and you agree for your 

child to be included in the study. Both you and your child will need to consent if you wish to take 

part in the study. You can withdraw from the study by contacting the team coach or the research 

team at any time, without giving a reason, using the contact details at the bottom.  

4. What will my child have to do? 

We will not ask your child’s coach to alter anything to do with your child’s training or matches. In 

pre-season we will ask your child to complete a questionnaire asking about their playing history 

and beliefs towards injuries. If your child suffers an injury during school rugby training or a match, 

you or your child should let the coach know so that information about the injury can be collected 

and your child can be treated. 

5. What are the benefits of taking part? 

When completing the report form electronically, the school will automatically receive feedback 

and data about the team’s exposure and the number, type and mechanism of injuries. Certain 

schools will also be given free footage of their games, which can be used for coaching purposes.  

 

6. What are the possible disadvantages and risks of taking part? 

Your child won’t be asked to do anything that differs from their normal rugby participation, so there 

are no additional risks. However, should you have any concerns please speak to your child’s 

coach or contact the research team if necessary. 

7. Will my child’s participation involve any discomfort or embarrassment? 

We do not expect your child to feel any discomfort or embarrassment during the study. No direct 

reference will be made to your child in any of the injury data or match analysis, nor at any point 

will these matches be made publically available.  

8.  Who will have access to the information that my child provides? 

The General Data Protection Regulation says that we must have your permission to collect 

information about your child during the course of this study. All information collected is stored 

securely and any information that relates to you or your child will be accessible only to the 

research team at the University of Bath. 

9.  What will happen to the data collected and results of the project? 

The information will be anonymised and analysed by researchers at the University of Bath. We 

will produce a report and write scientific articles about the current risks of injury in youth rugby. 

However, no personal references to your child will be made in any report. Data will be kept for a 

minimum of ten years, after which it may be kept but will be anonymised.  

10.  Who has reviewed the project? 

This project has been given a favourable opinion by the University of Bath, Research Ethics 

Approval Committee for Health (REACH) [reference: XXXXXXXXX]. 
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11.  How can I withdraw my child from the project? 

You can withdraw your child’s participation in the study at any time by contacting the research 

team at rfu-youth@bath.ac.uk. If you withdraw your child, no additional data will be collected 

relating to them but data previously collected will remain in the study. 

12.  What happens if there is a problem? 

If you have a concern about any aspect of the project you should speak to your child’s coach to 

see if they are able to answer your question. If they are not please contact the research team 

directly. 

If you wish to make a complaint, please contact the Chair of the Research Ethics Approval 

Committee for Health... 

 

Dr James Betts 

Email: J.Betts@bath.ac.uk 

Tel: 01225 383 448 

 

13. If I require further information who should I contact and how? 

You can contact Craig Barden and/or Matt Hancock at the University of Bath who will be happy 

to answer any questions that you have.  

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617) 

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, 

S.Roberts@bath.ac.uk 

 

 

  

mailto:rfu-youth@bath.ac.uk
mailto:J.Betts@bath.ac.uk
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Appendix 21. Parent/guardian consent form 

 

 

PARENT/GUARDIAN CONSENT FORM 

Youth Rugby Injury Surveillance Project 

 

Name of Researchers: Craig Barden, Matt Hancock 

Contact details of Researchers: rfu-youth@bath.ac.uk (01225 383 617) 

      

Name of Supervisors: Prof Keith Stokes, Dr Carly McKay, Dr Simon Roberts  

Contact details of Supervisors: K.Stokes@bath.ac.uk, C.D.McKay@bath.ac.uk, S.Roberts@bath.ac.uk 

 
Please Intial 

1. I have read and understand the information about this study and I have had 
a chance to ask any questions that I have. 

 

 

2. I have received answers to any questions that I have. 
 

 

3. I give consent for researchers to collect information and to record footage of 
any matches that my child plays for the school. 

 

 

4. I agree for the school coach and medical centre to provide information on 
any relevant injuries that my child sustains during school rugby to the 
research team at the University of Bath. 

 

 

5. I agree that the information will only be used for research purposes and in a 
report to my child’s school/club. This data will be anonymous.  

 

 

6. I understand my child will be asked if they agree to participate and if they 
choose not to, their decision will be respected. 

 

 

7. I understand the information that is provided will be held in line with the 
General Data Protection Regulation. I understand that I am free to withdraw 
my child’s data within two weeks of starting participation.  

 

 

8. I understand that I can withdraw my child from this study at any time, without 
being asked why, by contacting the research team through the contact 
details at the bottom of the page. 

 

mailto:rfu-youth@bath.ac.uk
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Your name:  
(First & 
Surname) 
 

 
_____________________________________________________ 

Child’s name:  
(First & 
Surname) 
 

 
_____________________ 

Child’s Date of 
Birth: 
(DD/MM/YYY) 
 

 
_______________ 

School Name:  
_____________________ 

School Team:  
(eg.U13) 

 
_______________ 

Child’s Height: 
(cm) 
 

 
_____________________ 

Child’s Weight: 
(kg) 
 

 
_______________ 

Your signature: 
 

 
_____________________ 

Todays Date: 
(DD/MM/YYY) 
 

 
_______________ 

 

If you decide that you no longer wish to take part in this study, or if you have any 

questions/concerns, please contact the research team at rfu-youth@bath.ac.uk, 01225 

383 617.  

 

If you have any concerns or complaints related to your participation in this project please 

direct them to the Chair of the Research Ethics Approval Committee for Health, Dr 

James Betts (j.betts@bath.ac.uk, 01225 383448). 

 

  

 

9. I understand that if I withdraw my child from the study, no additional data will 
be collected relevant to them but data previously received will still be used.  
 

 

10. I understand that my child’s data will be kept for a minimum of ten years. 
After which it may be kept, but will be anonymised.  

 

 

11. I hereby fully and freely consent to my child’s participation in this project. 
 

 

mailto:rfu-youth@bath.ac.uk
mailto:j.betts@bath.ac.uk
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Appendix 22. Example of coach questionnaire used in thesis 

    

 

 

 

School Name:             

School Code (if known): 

 

Coach Name:  

 

Thank you for agreeing to complete this survey which is part of the Youth Rugby Injury 

Surveillance Project conducted by the University of Bath. You have been invited to complete 

this survey because your Schools Rugby Programme have agreed to be involved as a part of 

this study. 

Please complete this questionnaire only once. 

The information you provide will remain strictly confidential and your responses will never be 

reported in a way which identifies you or your school.  

This survey should take you approximately 10-15 minutes to complete. Please answer all 

questions thoughtfully and as accurately as possible.  

For any responses which require you to choose one or more option, click on the relevant box (a 

cross should fill the box) to register a response to that question. For any text responses, please 

type on the available lines. 

If you have any questions regarding this questionnaire, please contact Craig Barden at: 

 rfu-youth@bath.ac.uk, 01225 383 617 

 

Thank you for your participation. 

  

 

 

 

mailto:rfu-youth@bath.ac.uk
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SECTION A  

 

Instructions: The statements use a rating scale with 7 points. You need to select the 1 

answer which you think best describes your response to the statement. There are no 

right or wrong statements; we are merely interested in your personal opinions.  

 

1. In your opinion, how serious are the following types of Rugby injuries (please select one 

number for each injury)? 

 

Injury Not Serious Moderately Serious Very Serious 

Ankle Sprain 1 2 3 4 5 6 7 

Knee Ligament Sprain 1 2 3 4 5 6 7 

Muscle Strain 1 2 3 4 5 6 7 

Concussion 1 2 3 4 5 6 7 

Bruise/Contusion 1 2 3 4 5 6 7 

Bone Fracture 1 2 3 4 5 6 7 

Shoulder Injury 1 2 3 4 5 6 7 

 

 

2. Rugby injuries can shorten a player’s career 

 
3. Rugby injuries can cause physical problems later in life 

 

 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 
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4. Rugby injuries have a negative impact on team performance 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

5. Rugby injuries have a negative impact on a player’s quality of life 

 
6. Rugby players are at high risk of suffering an injury 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

7. I expect a player I coach to sustain a Rugby injury sometime during the next season 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

SECTION B 

 

Instructions:  The statements use a rating scale with 7 points. You need to select the 1 

answer which you think best describes your response to the statement. There are no 

right or wrong statements; we are merely interested in your personal opinions. 

 

1. It is possible to prevent some Rugby injuries 

 

 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 
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2. Exercises which have been shown to prevent injuries should be performed by Rugby 

players 

 
3. Exercises to prevent injuries should be varied and progressed over time 

 
4. Exercises which have been shown to prevent injuries should be incorporated into Schools 

Rugby training  

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

5. Completing a Rugby specific warm-up programme prior to every game and training session 

will reduce the risk of players sustaining an injury 

 
6. Completing a Rugby specific warm-up programme prior to every game and training session 

will improve physical characteristics such as balance, agility and strength 

 
7. Balance exercises can prevent Rugby injuries 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 
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8. Controlled jumping/landing exercises can prevent Rugby injuries 

 
9. A warm-up jog/run can prevent Rugby injuries 

 
10. Cutting exercises can prevent Rugby injuries 

 
11. Cool-down jog/run can prevent Rugby injuries 

 
12. Resisted shoulder exercises can prevent shoulder injuries in Rugby 

 
13. Neck muscle strengthening can prevent concussion in Rugby 

 
 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 
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14. I would like my team to complete a Rugby specific warm-up programme prior to every 

game and training session next season 

 
15. Who is responsible for Rugby injury prevention (you may tick more than 1 answer)? 

☐ 
Head coach 

☐ 
Assistant coach 

☐ 
Team manager 

☐ Strength and conditioning/ fitness coach 

☐ School Medical Practitioner 

(eg first aider, sports therapist, physiotherapist, doctor, nurse, chiropractor, osteopath, 

other) 

☐ Player 

☐ Parent/guardian 

☐ Other,please specify:  

 

SECTION C 

 

Instructions: Please select the 1 answer which you think best describes your response 

to the question or statement.  

 

1. Had you heard of ‘Activate’ before taking part in this survey?  

☐ 
No (please skip to Section D) 

☐ 
Unsure (please skip to Section D) 

☐ 
Yes (Where did you hear about it? You may tick more than 1 answer) 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 
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 ☐ 
RFU website  

☐ Community Rugby Coaches  

☐ Peers  

☐ Social Media  

☐ Other, please specify:  

 

 

2. Have you ever used ‘Activate’? 

 
3. Does your team currently use ‘Activate’? 

 
4. Does ‘Activate’ need to be improved for use in your team?

 
5. Should your school develop its own version of ‘Activate’? 

 
6. ‘Activate’ can prevent Rugby injuries in your team 

 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 
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7. ‘Activate’ is Rugby specific 

 
8. ‘Activate’ is too long 

 
9. ‘Activate’ contains adequate variation and progression for our team 

 
10. ‘Activate’ could be maintained over multiple seasons by our team 

 

SECTION D 

 

Instructions: Section D is your feedback on ‘Activate’. There are no right or wrong 

answers; we are merely interested in your personal opinions. 

 

1. In your opinion, what happened to your players’ overall risk of injury as they completed 

‘Activate’ in training or prior to match play playing this season?  

 

1 ☐  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Increased 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Decreased 

  

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Disagree 

 Disagree  Slightly 

Disagree 

 Neither  Slightly 

Agree 

 Agree  Strongly 

Agree 
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2. How confident were you that you understood ‘Activate’ well enough to use it with the 

teams you worked with during the season?  

 

1 ☒  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Unconfident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Confident 

 
3. How confident were you that you had the ability to deliver ‘Activate’ at your school this 

season? 

1 ☐  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Unconfident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Confident 

 

4. What resources were available to help you carry out ‘Activate’ at your school this 

season?  

 

I.   

II.   

III.   

IV.   

V.   

 

 

5. What barriers prevented or impeded you from carrying out ‘Activate’ at your school? 

 

I.   

II.   

III.   

IV.   

V.   
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6. If there was limited space at your practice or game venue, how confident were you that 

your team could complete ‘Activate’? 

1 ☐  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Unconfident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Confident 

 

7. If the players on your team did not enjoy performing ‘Activate’, how confident were you 

that you could still have them complete it at every game and training session? 

1 ☒  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Confident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Unconfident 

 

8. If you were to start the next season by completing ‘Activate’ with your team at every game 

and training session, how confident would you be that you could continue to do so for the 

entire season? 

1 ☐  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Confident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Unconfident 

 

9. If you missed completing the programme at a game or training, how confident were you 

that you could start completing it again the next session? 

1 ☐  2 ☒  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Unconfident 

 Quite  Slightly  Neither  Slightly  Quite  Extremely 

Confident 

 

10. On average, how many times a week did your team complete ‘Activate’ during this 

season? 

 

☐ 
We never did the 

programme 
☐ 

Less than once per 

week 
☐ Once per week 

      

☐ 2 times per week ☐ 3 times per week   
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11. On average, how long did it take your team to complete ‘Activate’ during training? 

 

☐ 
We never did the 

programme 
☐ 5-10 minutes ☐ 10-15 minutes 

      

☐ 15-20 minutes ☐ 
Longer than 20 

minutes 
  

 

12. On average, how long did it take your team to complete ‘Activate’ before matches? 

 

☐ 
We never did the 

programme 
☐ 5-10 minutes ☐ 10-15 minutes 

      

☐ 15-20 minutes ☐ 
Longer than 20 

minutes 
  

 

13. What are some of the things you did like about doing ‘Activate’ with your team before 

training or matches (tick as many as appropriate) 

 

☐ We never did 

the programme 

☐ Nothing, we 

didn’t like 

using 

‘Activate’ 

☐ Learning 

about some 

exercises that 

might 

decrease my 

players’ injury 

risk 

☐ Doing some 

exercises that 

are different to 

usual rugby 

training 

    

    

 

☐ Doing a set 

programme 

with the same 

exercises in 

order for each 

6-weeks 

☐ Having a 

change of 

exercises to 

deliver to the 

players  

every 6 weeks 

☐ Feeling like 

my players 

were getting 

better at doing 

the exercises 

☐ The challenge 

offered to 

players by 

doing the 

exercises 

    

    

 

☐ Getting an 

advantage over 

other teams 

☐ My players 

enjoyed doing 

the exercises  
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☐ Other, please 

describe: 

 

 

 

14. What were some of the things you did not like about doing ‘Activate’ with your team 

before training or matches (tick as many as appropriate). 

 

☐ We never did 

the programme 

☐ Nothing, we 

liked using 

‘Activate’ 

☐ I didn’t 

understand the 

reason for the 

exercises 

☐ We had limited 

time to practice 

other Rugby 

skills 
    

    

 

☐ The exercises 

were too hard 

for our players 

☐ The exercises 

were too easy 

for our 

players 

☐ The exercises 

were boring 

☐ The players did 

not enjoy using 

‘Activate’ 
    

    

 

☐ The exercises 

were not 

specific 

enough for 

Rugby 

☐ There was not 

enough ball 

work 

☐ Being asked to stick to a set exercise 

programme without a choice to 

choose preferred exercises 

 

☐ Other, please 

describe: 

 

 

 

15. What changes would you recommend to ‘Activate’ in terms of content or delivery 

structure, (tick as many as appropriate) 

 

☐ ☐ ☐ ☐ Incorporating 

more 
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16. Do you intend to make injury prevention a priority for your team next season? 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Likely  

 Likely  Slightly 

Likely 

 Neither  Slightly 

Unlikely 

 Unlikely  Extremely 

Unlikely 

 No changes 

needed 

 Incorporating 

more variety of 

exercises 

 Reducing the 

variety of 

exercises 

 
challenging 

exercises 

 

☐ Incorporating 

easier 

exercises 

☐ Incorporating 

more Rugby-

specific activities 

into the 

programme 

☐ Incorporating 

more generic 

activities into 

the programme 

☐ Including 

equipment 

(balls, tackle 

shields) into 

exercises 

    

    

 

☐ Reducing the 

time on 

stationary 

exercises 

☐ Including more 

running-based 

activities 

☐ Increasing the 

time spent on 

stationary 

exercises 

☐ The warm-up 

needs to be 

shorter in 

duration     

    

☐ The warm-up 

needs to be 

longer in 

duration 

☐ Allowing club staff to 

choose from a range 

of exercises for each 

session 

   

 
   

  

        

☐ Other, please 

describe: 
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17. Do you intend to complete ‘Activate’ with your team at every game and training session 

next season?  

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Extremely 

Unlikely  

 Likely  Slightly 

Likely 

 Neither  Slightly 

Unlikely 

 Unlikely  Extremely 

Likely 

 

18. Next season, do you have concrete plans on… 

 

a. How to teach ‘Activate’ to the players on your School team? 

 

 

b. When to have your team complete ‘Activate’? 

 
19. Next season, do you have concrete plans on… 

 

a. How to deal with challenges in order to stick to your intentions of completing 

‘Activate’? 

 
b. How to encourage your team to perform ‘Activate’ to the best of their ability? 

 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 

 

1 ☐  2 ☐  3 ☐  4 ☐  5 ☐  6 ☐  7 ☐ 

Strongly 

Agree 

 Agree  Slightly 

Agree 

 Neither  Slightly 

Disagree 

 Disagree  Strongly 

Disagree 
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20. If you have any other comments about your experiences in the ‘Activate’ project this 

season, please add them in the box below 

 

 

 

 

 

 

 

 

 




