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ABSTRACT 
Women’s rugby is experiencing unprecedented growth and professionalisation, yet the research underpinning player welfare and performance remains significantly underdeveloped. This special issue of the European Journal of Sport Science addresses the critical need for evidence-based practices tailored to female rugby players. Current literature is predominantly male-focused, despite known sex differences impacting training, injury mechanisms, and health outcomes. In particular, the underrepresentation of female-specific studies presents risks to player safety and performance optimisation. This issue presents cutting-edge research, from world-leading interdisciplinary experts and applied practitioners, on three main themes: female-specific injury and illness surveillance and education, tackle safety and performance, and intersectional research agendas. Contributions include insights into female-specific health domains such as breast and pelvic floor health, emphasising the need for tailored care pathways and interventions. Additionally, the importance of gender-responsive coaching and tackle skill acquisition is highlighted, advocating for progressive, context-specific training frameworks. Moreover, an intersectional approach to research is proposed, to address the broader social and material contexts affecting marginalised women and girls in rugby. These findings aim to drive interdisciplinary, inclusive research, ensuring that the professionalisation of women’s rugby is matched by advancements in scientific understanding and applied practice. This special issue not only celebrates the progress made, but also calls for ongoing efforts to bridge the knowledge gap, ensuring holistic support for female rugby players from participation through to retirement and beyond.
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INTRODUCTION
Females are participating in sport at the highest levels to date and rugby is no exception. With 2.7 million players globally in 2019 [1], rapidly continuing to rise, women’s rugby represents the single greatest opportunity for growth in the next decade. With the England Senior Women’s Rugby Union team becoming the World’s first professional team in 2019, setting a precedent for other nations, the launch of a new annual women’s global competition in 2023 (WXV) to provide the springboard for a more competitive and expanded women’s World Cup in 2025, the Olympic rugby sevens competition breaking attendance records, and the 2023/24 season starting a decade-long transformation to full professionalisation of the English women’s rugby premiership [2], there has perhaps never been such an exciting time for the sport. 
Sporting governing bodies, such as World Rugby, have pledged commitment to promote player welfare and gender equity, alongside the accelerated development of women in rugby at all levels, but this must be evidence-informed. Player welfare is considered to refer to the physical, mental and social health, holistic development, safety and rights of rugby players. We must ensure that high standards of care focused on player health and welfare co-exist with the focus on commercialisation and performance; applied practices are evidence-based and the gender cap is closed. Our global research ambition should, however, be more - to strive for an inclusive, intersectional women’s rugby research agenda, that addresses key pillars of player welfare, and has the female athlete voice at the centre.  
The dramatic sex data gap in research and lack of female-specific research in sport and exercise science, and sports medicine, is well established [3-5], and the sport of rugby, from grassroots to the elite game, is no exception. Insufficient, sex-specific research is considered a risk to the preservation of women’s rugby players’ welfare in the context of continued, rapid professionalisation, where existing studies relating to physical and technical demands [6], injury mechanisms, injury management, training, and return to play protocols, are almost exclusively based on male players [7 8]. The growing body of evidence indicating sex differences may make such generalisations not only inappropriate but, in fact, unsafe [9]. If applied practice and governance standards are to keep up with professionalisation and support female athletes appropriately, it follows that whilst there is much work to be done to close the sex data gap, there was a key opportunity to bring together the knowledge base on some key hot topics highlighted as priority research areas in the women’s game [10]. 
It is an established principle that optimal performance is facilitated by individualised and specific training. The first study to highlight the experiences and opinions of strength and conditioning coaches in elite international women’s rugby [11], however, recently revealed that, despite increasingly established sex differences in anatomical, physiological, and performance factors, which should be considered in physical preparation, there were no meaningful differences in how they approached the physical preparation of female rugby players compared to males. Rather, and not unreasonably, differences were driven by lower technical ability and training age in gym-based movements, and due to a lack of systematic support in the performance environments, and development pathways of female players [11]. A key reason prohibiting the implementation of evidence-informed practices was a lack of empirical data in women’s rugby players and, importantly, necessary support and resources to guide practice. 
In 2022, the World Rugby supported Rugby Science Network (https://www.world.rugby/the-game/player-welfare/research/rsn), a global network of researchers aiming to provide a forum that brings together the expertise of academics and professionals working in rugby, included the first stand-alone women’s rugby symposium. Following the success of that event, it is with great pleasure that we present this Special Issue of the European Journal of Sport Science, focused on sharing the collective science underpinning welfare considerations in women’s rugby players. The aim of this Special Issue is to showcase current knowledge and practice concerning some of the female-specific science and safety considerations, recently highlighted by stakeholder groups as priority health and welfare-related research areas for the women’s game [10]. The presented contributions from world-leading experts, alongside this Editorial, importantly highlight routes into informing applied practice, and future research priorities, and opportunities, for intersectional, interdisciplinary, athlete-centred action. 

Female athlete health considerations for injury and illness surveillance and education
Injury surveillance is a key component of player welfare. Whilst sport-specific recommendations exist, to date injury surveillance systems in rugby have been based on those used in men’s rugby [12 13]. Given some of the key differences and additional considerations for the female athlete, the International Olympic Committee (IOC) recently updated their consensus document [14], to include female-specific health domains [15] and broaden the health problem definition. Although research in rugby is currently scarce across some of the female-specific domains, outlined by Moore et al. [15], early evidence suggests that they are present in rugby. In this Special Issue, Moore and colleagues [16] provide a comprehensive insight into how the new female-specific health domains can and should be used within illness and injury surveillance within women’s and girl’s rugby, providing a roadmap for research moving forwards, that will enable large epidemiological data to be derived. Further research in rugby and wider collision sport is needed, and Moore et al. [16] provide the rationale and practical resources to enable research, and also change applied rugby-specific illness and injury surveillance practice moving forwards. 
Moving this further, contributions from Wakefield-Scurr et al. [17] and Donnelly et al. [18 19] then provide more comprehensive up-to-date insight into the breast health and injuries, pelvic floor health and stress urinary incontinence, and postpartum domains, in the context of the high impact sport of rugby. Despite recent initiatives to improve breast injury classification, enhance injury surveillance systems [15 16], and gather data on injury prevalence and severity, this female-specific domain remains largely unexplored in rugby. The limited evidence suggests that many athletes report experiencing, but rarely reporting, breast injuries; which can cause pain, swelling, haematomas, cysts, and fat necrosis, and may mimic breast carcinoma causing anxiety. Wakefield-Scurr et al. [17] highlight the challenges posed by both breast anatomy and positioning in rugby, as well as links between body size, breast volume and surface area, and potentially heightened injury risk. Importantly, we need to go further than collecting data for insight and this article highlights the essential need for data to inform breast injury care pathways, intervention research, and evidence-based bra design for rugby, and contact sport more broadly. Understanding the implications of breast impacts on tissue properties, health, and wellbeing is crucial, as is raising awareness through rugby-specific breast education.
The pelvic floor and its associated disorders also represent a unique and often overlooked aspect of women's rugby. Donnelly et al. [18] discuss several biopsychosocial considerations specific to the pelvic floor in rugby. Pelvic floor disorders can occur at any point across a woman's lifespan [20], with increased prevalence during pregnancy and postpartum, due to the significant physiological and anatomical changes that occur, which can be exacerbated by the high-force, contact aspects of rugby [21]. There is a need to screen, educate, and support players and professionals involved in rugby, and women’s sport more widely, through targeted pelvic floor muscle training, preparing these muscles for the demands of rugby. With the first maternity policies coming into professional women’s rugby players in England only last year and, more recently, for female referees, evidence-based support and preparation to meet the broader demands of rugby and motherhood and urgently needed. Donnelly and colleagues [19] discuss and advocate for a comprehensive biopsychosocial approach, using an evidence-informed return-to-sport framework. The need for early player education and professional staff education, and application of perinatal-specific guidelines, to create effective postpartum rehabilitation protocols, to promote long-term player welfare in women’s rugby is also outlined.
Enhancing Tackle Safety and Performance in Women's Rugby: Insights and Innovations
In women’s rugby, the tackle area is the most common in-play contact event [22], and predominant technical-physical contest, responsible for around two-thirds of all injuries and carrying the greatest injury burden. Players' experience and technical skills are pivotal to tackle safety and performance. Despite this, there is a notable lack of research linking insights into women's rugby contact demands, with effective tackle and contact training, and coaching practices; for example in relation to physical preparation [10 23] and technical preparation [6]. As part of a more integrated approach, acknowledging athlete experiences can help us to take a more ‘athlete centred’ approach to coaching and reflects psychosocial and cultural considerations which are relevant in this context. Only this year were the first studies showcasing the experiences of tackling, tackle injury and tackle coaching in women’s rugby players documented [24 25]. Experiences were entangled in inequitable club structures and cultures where men’s rugby is the norm. It was highlighted that empowering tackle coaching in the women’s game must be bespoke to the given context and needs of the player – as players deserve more than the bare minimum [25].
In this Special Issue, Stodter and Dane [26] provide a contemporary review and commentary on the current state of research surrounding contact and tackle training in women’s rugby. They share insights on tackle injury risk, match contact demands, players' experiences with contact coaching, and contact skill preparation for the female rugby player. They propose adoption of progressive tackle skill training frameworks and gender-responsive coaching practices. By promoting creative, transdisciplinary research, and facilitating more effective translation and implementation activities within the vibrant and evolving context of women's rugby, we can advance scientific understanding and safety. The article [26] advocates for a collective, gender-responsive, and evidence-informed approach, engaging coaches and players and addressing the socioecological structures (individual, interpersonal, organisational, societal) within which they operate. Rugby coaches are more than providers of skill-specific information, with recent evidence showcasing their multifaceted role [27], that extends beyond knowledge of the sport and teaching rugby-specific skills. Coaches often possess additional knowledge on injury risk, prevention and management and wider aspects of player welfare, such as mental health, nutrition intake or physical conditioning [27], but we must ensure this is up to date and specific to their female athletes.

Towards an intersectional women’s rugby research agenda
Despite the significant increase in women’s participation in rugby at the highest levels, sports science, sports medicine, and sports physiotherapy (SEMS) research have not kept pace. Not only are female athletes underrepresented in sport and exercise science and sports medicine research, but those from ethnic minorities and the Global South, alongside researchers with these demographics, are almost invisible. In this Special Issue, Mkumbuzi [28] shines the spotlight on how and why we must take an intersectional lens to women’s rugby research moving forward, to encourage the conceptualisation and analysis of the complex social inequalities that the most marginalised women and girls face. Whilst research into female-specific health domains is essential, as highlighted by Stodter and Dane [26], physiological differences are not the only sex differences in injury risk, performance, or rehabilitation outcomes – the gendered environment may also play a role, among athletes and researchers studying them. Intersectional sports research moves beyond the outlook of a strictly biomedical approach to injury, rehabilitation and performance and offers a more unique and globally representative perspective on the broader social, institutional, material and discursive contexts in which the most marginalised women and girls, and those who simultaneously negotiate multiple identities, may participate in rugby. Such research can inform federation-level interventions and policy changes, making the research portfolio more representative of the global rugby population.
Translating this into change on the ground 
Advancing interdisciplinary scientific research is crucial for deepening our understanding of women and girls in rugby and for developing sex-specific sports medicine guidelines, not only in rugby, but across all sports. However, this research must lead to tangible changes on the ground. Sports medicine practitioners have a duty of care that encompasses athlete performance, safety, wellbeing, and health. It is imperative, therefore, to establish robust health and wellbeing support systems, that foster a culture of safety and wellbeing for players and support staff alike, and are feasible to implement. Despite progress, significant challenges remain as barriers to implementing available evidence-based clinical recommendations safely
in women's sport, including limited access to resources, insufficient knowledge and experience concerning the delivery of female health domains, and constraints on time, space, and money. Addressing these issues requires a concerted effort, to identify common barriers to implementation, alongside the the identification of sex-specific need. Although we are learning more about the sex-specific health and performance needs of women’s rugby players, less is known about the variability in available health and welfare support on the ground, nor the welfare concerns of players and applied staff; issues which would greatly influence a focussed research agenda. 
While the availability of minimum standards are a positive step forward in ensuring women's sports receive a level of multidisplinary support, we advocate for a collaborative effort towards achieving high standards – that brings academics, practitioners, governing bodies, players, and player associations together to close the gaps. Understanding sporting and clinical governance is essential for creating and maintaining safe and successful environments; prioritising the psychological safety of players and staff, whilst facilitating advancements in women’s rugby as a whole. This collective goal should extend to supporting athletes as they develop in grassroots, to when they transition into retirement, promoting and sustaining lifelong holistic health.

Conclusions and next steps
This special issue provides an update on current knowledge in women’s rugby, however it is intended that there may be aspects that can apply more widely to women’s sports, particular collision. This special issue of EJSS serves to highlight how collaboration can bring about change in women’s sport, but also a call to action to continue these endeavours to improve the evidence underpinning athlete welfare and performance strategies. We must ensure that the scientific evidence base advances in line with the visionary plans for professionalisation of women’s rugby [2], and that both research and necessary resources to bridge the knowledge gap, are developed. We appreciate that this Special Issue does not cover everything, and raise particular attention for the need to understand and better support the mental health of women and girls involved in rugby [29] as an important next step.
Undertaking research and then disseminating this in meaningful ways to key stakeholders is essential for changing practice. The English Rugby Football Union has recently led the way with a healthcare toolkit [30] that captures current knowledge and can be adapted over time. We, the sports science and medicine research community, must ensure that these stakeholders and sporting organisations continue to be provided with the much-needed iterative and updated evidence to do so. This Special Issue celebrates success, but we cannot stop here. Although progress is being made in injury prevention and health promotion programmes, little is known about the long-term health characteristics following retirement [31]. Unions must ensure appropriate support systems and infrastructures are available for their growing female demographic – ensuring their welfare, not only whilst playing, but across the retirement lifespan.
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