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Abstract 

Advances in athlete monitoring practices are permeating from elite, professional sports to sub-elite 

and amateur programmes through continuous developments in both the technology itself and the 

underpinning research. Sports practitioners utilise data in new ways to find a competitive edge, 

encouraged by an expectation of excellence from athletes who are now more knowledgeable than 

ever. However, the introduction of technology to a process is not without its challenges, and whilst 

new methods in sports performance analysis have been game-changing, the use of athlete self-

report measures seems yet to realise its potential.  

As a relatively new progression, there is a dearth of evidence on mobile athlete self-report 

measures (M-ASRM), particularly in team sports. It remains unclear what the appropriate and 

inappropriate uses of M-ASRM data are, and how measure design and implementation affect this 

utility. This programme of research utilised mixed methods to investigate the applications of M-

ASRM in elite Gaelic games. Through reviews of the market and the literature, objective analyses 

of M-ASRM data and exploration of stakeholder experiences, the findings of this thesis have 

illuminated the concept of M-ASRM in athlete monitoring, by identifying what they are and what 

they are not, informing their appropriate use cases and the requirements for successful 

implementation in team sport. 

Findings from the quantitative methods suggest that rigorous instrument development and 

implementation in large, controlled studies are required to understand pertinent interpretation of 

M-ASRM data and use in objective or predictive analysis models. Findings from the qualitative 

methods suggest established subjective value in communication and information disclosure, 

remote athlete management, informing decision making and facilitating advanced planning. 

However, significant barriers to use were identified through an underestimation of the 

requirements for successful implementation. The challenges related to the measure itself and its 

limitations, but largely concerned the human factors in recording, reviewing, disseminating and 

acting on data, in addition to forging stakeholder understanding and engagement. The results of 

the research are triangulated and underpinned in technology acceptance theory, concluding with 

the development of considerations for successful M-ASRM implementation in team sport.  
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1 CHAPTER ONE | BACKGROUND TO RESEARCH AND THESIS OVERVIEW 

1.1 INTRODUCTION 

Optimising performance is the fundamental ambition for sports practitioners in athletic 

preparation. Understanding where the athlete lies in the training continuum is central to this aim. 

Athlete monitoring systems (AMS) are increasingly adopted by sports programmes as their 

signposts for training prescription, and so technologies are developed to meet the market demand. 

Mobile athlete self-report measures (M-ASRM) are one such AMS, and due to their relative 

simplicity, accessibility and affordability compared to other AMS, they have been adopted widely 

in practice. This thesis sets out to investigate M-ASRM applications in team sport athletes and the 

foundations for this research will be outlined in this chapter. M-ASRM will be introduced, their role 

in the athlete monitoring cycle illustrated and the gaps in the current knowledge outlined. This 

thesis aims to address these gaps, to progress the understanding around what an M-ASRM is, what 

it isn’t, and how they can be most effectively implemented in practice.   

1.2 MOBILE-ATHLETE SELF-REPORT MEASURE INTRODUCTION 

Mobile athlete self-report measures (M-ASRM), their content and practical applications are the 

focus of this thesis. The definition of an athlete self-report measure (ASRM) was originally 

presented by Anna Saw in 2015 [1]: 

 

“A term used to describe any measure where an athlete self-reports their subjective physical, 

psychological and/or social well-being. The measure may include scales with established 

psychometric properties, a checklist of symptoms, a combination thereof, or be a simplified measure 

developed in-house by a sports programme. The measure may take the form of a questionnaire, 

diary, or log, and be completed on paper or using technology”. 

 

The term M-ASRM has been presented by the principal investigator, as an adaptation of the 

definition for ASRM. M-ASRM are brief, single-item ‘checklist’ style questionnaires that are 

customised or commercially available. ‘Single-item’ in this context refers to the single question 

measurement of an aspect of well-being, for example, rating general fatigue on a Likert scale, as 

opposed to a ‘multi-item’ measure where multiple questions may be used to quantify fatigue. 

These measures are designed for daily completion, and are delivered via digital means, usually 
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through a mobile application or online form. Technological developments have made M-ASRM 

increasingly accessible and affordable methods of athlete monitoring in elite and amateur sport. In 

order to understand this widespread adoption, this chapter presents the typical athlete monitoring 

cycle, describing how ASRM can and are contributing to the processes, and ultimately how M-ASRM 

may present value to users in applied sport. 

1.3 ATHLETE MONITORING 

Athlete monitoring can be considered the broad term for the processes of athlete surveillance and 

management in sport and performance. To maximise athletic performance, coaches and support 

staff (CSS) will wish to ensure that an athlete has completed sufficient and appropriate training to 

perform at the highest level, whilst managing their imposed stress and minimising their chances of 

injury [2,3]. If the training stimulus is too low, it will fail to elicit the physical and physiological 

adaptations required to improve athletic capacity [4], whilst if the training stimulus is too high, it 

can lead to increased risk of injury [5–7], non-functional overreaching or overtraining [8,9], and 

their associated negative outcomes (Figure 1-1). Optimising sporting performance therefore, 

necessitates a precarious combination of training load and recovery, to maximise the positive 

effects and minimise the negative effects of training [10]. Because optimal athletic preparation is 

an individual and complex interplay between multiple facets of aerobic, strength, skill, tactical and 

rehabilitation-based training, in addition to nutrition, sleep and other psychosocial factors, there is 

a requirement for multi-modal data sources to be monitored by various members of the multi-

disciplinary team (MDT).  

 

 

Process 

 

Training 

(overload) 

 

 

Intensified training 

Outcome Acute fatigue Functional 

overreaching 

 

Non-functional 

overreaching 

Overtraining 

syndrome 

Recovery Day (s) 

 

Days – weeks 

 

 

Weeks - months Months - … 

Performance Increase Temporary 

decrease 

 

Stagnation or 

decrease 

Decrease 

Figure 1-1: Athlete monitoring continuum from Meeusen et al. [11] 
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Coaches and support staff (CSS) expose athletes to periodised training workloads specific to their 

sport and position, to optimise their athletic performance [4,12] and provide a protective effect 

against injury [13,14]. Recommendations for training load management include measuring the 

external stimulus applied to the athlete (external load), and the athlete’s physiological and 

psychological responses to the load (internal load) [15–17]. These loads and their measurement 

will vary in their application and interpretation between team and individual sports [18]. Types of 

external load measurements are sport dependent and in field sports commonly use Global 

Positioning Systems (GPS) time:motion analysis variables, for example, sprint distance per minute. 

Cumulative external loads are monitored over time, and specific emphasis has been placed on 

managing the acute:chronic workload ratio (ACWR) as a predictor of training-related injuries 

[13,19–21]. Internal loads experienced by the athlete are frequently measured via self-reported 

outcomes, such as rate of perceived exertion (RPE), and objective measures such as heart rate (HR) 

[15,18,22]. 

After the athlete is exposed to the workload, CSS will often monitor their individual training load 

response, recovery, and readiness to perform via both subjective and objective means [23]. 

Subjective recovery may include questionnaires or diaries related to measures such as energy, 

mood, or muscle soreness [15,18,24]. Objective recovery may monitor heart rate variability, blood 

lactate concentrations and sport specific performance measures, for example, an adductor squeeze 

test or counter movement jump (CMJ) [15,18]. A survey of monitoring trends in high performance 

sport found that the majority of practitioners (70%) placed an equal focus on load quantification 

and the monitoring of fatigue and recovery, with 84% utilising self-report questionnaires in practice 

[24]. As such, CSS seek to collect vast quantities of data through athlete monitoring to inform their 

management practices. 

Gabbett et al. [10] proposed an athlete monitoring cycle (Figure 1-2) which combines (A) workload, 

and (B) well-being, to determine (C) readiness. Whilst ASRM are commonly used to objectify well-

being in relation to the training load response [24], ‘is the player coping with the load?’ may be a 

reductionist approach to all-encompassing athlete well-being, as it appears to discount the impact 

of non-training stressors [25,26]. 
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Figure 1-2: The athlete monitoring cycle (Gabbett et al. 2017 [10]) 

 

1.4 WELL-BEING 

Well-being refers to both the physical and psychological states of being healthy, happy or 

prosperous [27]. The importance of physical and psychosocial well-being in athletic preparation 

relates not only to injury risk and recovery [15,28,29], but also to optimal performance and 

preparation [29–31]. Whilst physical activity in a general population carries the benefits of 

improving health, quality of life, and mood [32,33], participation in high-level sport presents 

significant physical and psychosocial stressors for athletes, both from training itself and from the 

pressures associated with performance and success [34,35]. Thus, high-level competitive sport may 

either detrimentally or beneficially affect athlete health and well-being [34]. The importance of 

well-being monitoring for CSS then becomes two-fold, as a measure of athlete response to training, 

and as an indicator of their holistic health. 

Well-being is considered a highly subjective and multifaceted experience related to human needs 

and desires in life [34,36]. Psychological well-being in a eudaimonic perspective concerns self-

acceptance, positive relation to others, autonomy, environmental mastery, purpose in life, and 
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personal growth [37]; whilst social well-being has been defined through social acceptance, social 

actualisation, social contribution, social coherence and social integration [38] (see Figure 1-3). Thus, 

psychosocial well-being relates to the thriving and positive function of an individual in their 

personal or social life [38].  

 

Figure 1-3: An integrated model of global well-being and context-specific well-being related to sport (Lundqvist. 2011 
[34]) 

 

Due to their sporting commitments, many high-level athletes limit the pursual of alternative 

interests or social contacts outside of sport, and as a consequence, ground their subjective well-

being exclusively in their sporting experiences [34]. The relationship between global well-being and 

well-being related to sport is unclear, and many athlete self-report measures reported in the 

literature are related to factors such as satisfaction, vitality, depression, self-esteem, interest in 

sport, affect, physical symptoms and burnout [34]. However, they often lack description, rationale 

and uniformity, resulting in a non-specific and inconsistent definition of athlete well-being [34,39]. 

This inconsistency has resulted in a broad and interpretable view of athlete well-being and its 

measurement, an example of which is illustrated by Gabbett et al. in Figure 1-2 [10] and in the 

current movement towards using custom ASRM in practice [40]. Consequently, inconsistent 
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definitions and custom approaches to well-being measurement with M-ASRM forge the initial 

challenge in evaluating their applications. 

1.5 ATHLETE SELF-REPORT MEASURES (ASRM) 

Measures are defined as “an observed score gathered through self-report, interview, observation, 

or some other means” which quantify a latent variable or construct [41]. ASRM are commonly 

adopted methods of monitoring athlete well-being and the training load response in individual and 

team sport athletes [24]. Multi-item ASRM with published validity and reliability have been stated 

to accurately reflect training induced changes in athlete well-being [42], thereby offering a practical 

and accessible method of athlete monitoring for sport at many levels. Purported benefits of 

validated ASRM in the applied setting include monitoring the individual training load response [43] 

and the identification of persons at risk of non-functional overreaching [44,45], overtraining [46] 

or injury [47]. ASRM have further been shown to provide value in sports programmes through 

facilitating communication [48].  

Empirically derived measures of well-being may be reflexive (i.e. reflecting the latent variable) or 

formative (i.e. influencing or ‘forming’ the latent variable) [49,50] and comprise of one or multiple 

item scales to measure a dimension of well-being. Key psychometric properties required for a 

measure to be highly regarded and accepted in the literature are the existence of a theoretical 

basis, appropriate instrument development methods including factor analysis, validity and 

reliability, and the availability of reference value data [40,51,52]. Examples of such ASRM include 

the Profile of Mood States (POMS), Daily Analysis of Life Demands for Athletes (DALDA) and the 

Recovery-Stress Questionnaire for Athletes (RESTQ-S). The utility of these measures is well-

supported, however, applied sport tends to favour custom interpretations of ASRM in practice. The 

adoption of these custom approaches is facilitated by the inconsistent definition of well-being, and 

thus forges a disconnect between research and practice [40].   

1.6 MOVING FROM ASRM TO MOBILE ATHLETE SELF-REPORT MEASURES  

Traditionally, validated ASRM such as the POMS, DALDA or the RESTQ-S are administered in a 

paper-based or electronic format at regular intervals or defined periods of interest in a season. 

However, the time taken to complete these often long questionnaires and the paucity of frequent 

data were leading factors in sports programmes beginning to create their own brief, customised 

self-report measures which could be administered on a daily basis [24,42,53]. In team sports in 

particular, there was a requirement for monitoring tools which could inform acute daily training 

adjustments due to extended periods of weekly and biweekly competition [54]. These custom 
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measures often incorporated symptoms of overtraining and simplified versions of questions from 

validated ASRM [55], and were frequently administered digitally using accessible software such as 

Google Sheets to send, receive and collate information from athletes seamlessly, and in real-time. 

The demand for simple, accessible and affordable methods of incorporating ASRM into modern 

athlete monitoring processes has led to various sports technology companies creating products to 

cater for this need. Recent years have seen web-based M-ASRM software systems developed with 

mobile and desktop versions and offering additional features such as report generation, 

communication forums, and collation of previously siloed data sets. As such, these systems address 

the data collection requirements for sport programme’s athlete monitoring practices.  

However, the athlete monitoring cycle produced by Gabbett et al. in Figure 1-2 [10] represents a 

load monitoring cycle, omitting a multitude of other influencers of athletic performance and injury 

such as the psychosocial impact of non-training stressors [15]. Therefore, to illustrate the ways in 

which an M-ASRM addresses this athlete monitoring need, the investigator presents an adapted 

athlete monitoring cycle which uses the same three concepts of load, response and readiness, but 

expands readiness to include a holistic representation of determining athlete preparedness in 

practice (Figure 1-4). Examples of the role of an M-ASRM in this athlete monitoring cycle is 

illustrated in Figure 1-5. 

 

 

Figure 1-4: Adapted and expanded athlete monitoring cycle 
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Figure 1-5: Examples of data in the athlete monitoring cycle which can be captured via M-ASRM 

 

Whilst M-ASRM have the potential to be a significant progression in athlete monitoring practices, 

the rapid technical development and increasing use of customised ASRM has resulted in a paucity 

of evidence-based practice in the development of self-report measures which should, at a base 

level, be related to athlete performance and responsive to changes in training load [40,56]. 

Furthermore, the inconsistent and sport-specific approach taken in the definition and 

measurement of athlete well-being in practice has made the evaluation of M-ASRM increasingly 

complex. The challenges associated with the deviation towards custom ASRM have been outlined 

and a call made to stop the field progressing down an undesirable path, yet custom ASRM continue 

to gain popularity [40].  

Beyond facilitating communication [48], it remains unclear what value M-ASRM provide to sports 

programmes, and why users and organisations continue to buy and implement systems which lack 

empirical evidence of their measurement properties or clinical utility. Further to the challenges 

associated with the measure itself, the literature suggests there are challenges associated with 

implementation related to the social environment in which it is used, such as stakeholder buy-in, 

peer-influence, reinforcement and data security [55,56]. The paucity of knowledge regarding the 

design, validation, usability, adoption, and long-term implementation of M-ASRM leaves us 
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uninformed on why and how sports programmes employ their services, and what clinical 

applications of the data are appropriate. In order to contextualise and address these challenges, it 

is imperative to understand how people use technology, and the individual and contextual factors 

which will influence their actions. Theory offers a lens with which to view such phenomena, to 

understand the causal processes and mechanisms underpinning human behaviour [57].  

1.7 THEORY-BASED INTERPRETATION 

Theory-based research is often more effective than non-theory-based research, as it can offer a 

blueprint for researchers in the design and analysis of an intervention or event [58]. It can also 

inform the implementation of evidence based practice, avoiding the alternate ‘expensive version 

of trial and error’ [59,60]. However, a dearth of theory-based research remains, and there are a 

multitude of theories and viewpoints which can be applied to a given context [58]. 

Theoretical approaches commonly applied to interventions and systems in health science include 

behaviour change [61], self-efficacy and motivational models [62,63], implementation science [64], 

social cognitive and social-environmental [55,65], and technology acceptance models [66,67]. 

These perspectives for understanding human behaviour and intervention outcomes are inevitably 

intertwined, and each offer a useful model through which to analyse the phenomenon of M-ASRM 

use. However, a criticism of theory-based research is the volume of theories in existence, and the 

limitations of the partisan approaches to understanding a phenomenon [68]. In the context of 

technology, and to synthesise the contributing factors for acceptance and use, the Unified Theory 

of Acceptance and Use of Technology was devised. 

1.8 THE UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY 

The Unified Theory of Acceptance and Use of Technology (UTAUT) was formulated by Venkatesh 

and colleagues, synthesising eight theoretical models to inform a holistic approach to 

understanding user acceptance [69]. The models used to inform the UTAUT are the Technology 

Acceptance Model (TAM) [70], Theory of Reasoned Action [71], Motivational Model [72], Theory 

of Planned Behaviour (TPB) [73], Combined TAM and TPB [74], Model of PC Utilisation [75], 

Innovation Diffusion Theory [76], and Social Cognitive Theory [77], respectively [69]. In summary, 

the UTAUT consolidates the influence of multiple extrinsic and intrinsic factors such as perceived 

usefulness, perceived ease of use, performance enhancement and perceived advantages, 

motivation, subjective and status norms, self-efficacy, social factors and environmental 

compatibility. The UTAUT outperformed the eight individual models in explaining the variance in 
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intentions to use a technology [69] and offers the ability to combine alternate views on the 

processes underlying user and innovation acceptance [68].  

Empirical analyses of the eight models resulted in the UTAUT proposing three direct determinants 

of intention to use: (i) performance expectancy, i.e. the degree to which an individual believes that 

using a system will help him/her to attain gains in performance; (ii) effort expectancy, i.e. the 

degree of ease associated with the use of the system; and (iii) social influence, i.e. the degree to 

which an individual perceives that important others believe they should use the system. Use 

behaviour is proposed to be determined (i) by this intention, and (ii) by facilitating conditions, i.e. 

the degree to which an individual believes that an organisational and technical infrastructure exists 

to support use of the system; with four moderating influencers identified as experience, 

voluntariness, gender, and age [69] (Figure 1-6).  

 

Figure 1-6: Research model for the UTAUT [69] 

The UTAUT has been applied successfully in numerous public and private contexts including 

manufacturing services, healthcare, and government [78]. To the investigator’s knowledge, 

however, it has not been used previously in a team sport athlete monitoring context. Given the 

unique complexities of a sporting environment where stakeholders try to balance performance, 

success and health, analysis of M-ASRM applications through the lens of the UTAUT will frame the 

findings in underlying theory, whilst informing the usefulness of the UTAUT in a new context.  
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1.9 PROBLEM STATEMENT 

As the gap between winning and losing narrows, the quest for minute competitive advantage 

grows, and so each individual factor related to performance is recorded and tracked. Clinically, M-

ASRM provide the ability to collect a substantial amount of information used in the athlete 

monitoring cycle, and so it is unsurprising that they have been adopted widely in practice. M-ASRM 

popularity may be in part, due to their customisable ability to capture not only sport-specific data 

related to the training load response, but also measures of internal load and mental and physical 

readiness (Figure 1-4). It may also be attributed to their ever-increasing ability to collate previously 

siloed data sets, becoming all-in-one athlete management systems for the MDTs of elite and 

professional sport. 

However, in the rapid progression from the use of validated ASRM to capture training-induced 

changes in athlete well-being, to the use of M-ASRM in all-in-one athlete management systems, 

sports science may have missed a few crucial steps. In a comprehensive body of work, Saw and 

colleagues interrogated ASRM, from their utility [42,48,79] to their implementation [40,55,80] and 

provided significant contributions to the field in understanding their use. But while validated ASRM 

were concluded as accurate in reflecting training induced changes in athlete well-being [42], 

customising measures by combining scales or items from multiple empirical measures negates their 

established psychometric properties [40] and as such, it remains unclear whether customised self-

report measures display similar properties. Whilst ASRM provide some value in athletic preparation 

[48], there remain significant challenges to understand their true applications and facilitate best 

practice use [55,80], particularly in team sports. And whilst custom ASRM are recommended in 

injury and illness prevention practices [15], there remains a dearth of evidence supporting M-ASRM 

in these processes. Therefore, the overarching research questions for this thesis are: 

1. What is the clinical utility1 of M-ASRM? and 

2. What are the patterns of and factors influencing M-ASRM implementation and use?  

These gaps in the literature are the focus of this thesis, and the context in which they will be 

investigated is elite Gaelic games. 

 

1 The operational definition of clinical utility for this thesis refers to ‘the relevance or usefulness of a process 
or intervention’ [187,189]. Subjective clinical utility of an M-ASRM refers to its perceived usefulness, whilst 
objective clinical utility of an M-ASRM relates to the properties of the measure itself. 
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1.10   GAELIC GAMES 

Gaelic games are the national sports of Ireland, known predominantly by the field sports of football, 

hurling and camogie (women’s hurling) [81]. See ‘This is GAA’ here. These field sports are fast, 

dynamic and physical games, played on a grass field (dimensions 145m x 90m) with one goalkeeper 

and 14 outfield players on each team. The elite level of Gaelic games is played via the National 

League and All-Ireland Championship, where each county in Ireland (and international jurisdictions) 

submit a team of the best players from their individual clubs, selected to represent their county in 

the National competitions. Gaelic games remain amateur sports that begin with clubs in every 

community, while at this elite level demand professional-like commitments and playing in front of 

crowds of over 80,000 people and over one million national television viewers in the All-Ireland 

final.  

The playing season also brings its own challenges, with elite competitions running from January to 

August, club and collegiate competitions after and throughout this where possible, and elite pre-

season beginning again before the new year. Standard training practices would involve pitch 

sessions three times per week and strength and conditioning sessions twice a week. Team panels 

will have upwards of 35 players at a time, and backroom teams would generally include a manager, 

coach, selectors, kitmen, a doctor, physiotherapists, a strength and conditioning coach, a 

nutritionist, a sports scientist or analyst, and depending on funding, teams may have multiple 

people in these roles, in addition to persons in sports physiology, psychology, media and 

administration.  

Gaelic games play a key role in both the cultural and social fabrics of communities all over Ireland 

and internationally, a feature which goes in part to explain the huge commitment given to the sport 

by players, coaches and volunteers. While an amateur sport, funding and resources of individual 

counties will vary greatly, where governing county boards are run as businesses, generating income 

through ticket prices, sponsorship, fundraising and assistance from the national body, the Gaelic 

Athletic Association (GAA). The female sports of ladies football and camogie have their own 

governing bodies: the Ladies Gaelic Football Association (LGFA) and the Camogie Association 

respectively, and generally, have much lower revenues. 

The use of AMS and M-ASRM in elite Gaelic games has increased in recent years through 

progressions in sports science and the professional attitude to the game. There has also been 

recent criticism of the GAA regarding demands on the lives of elite players, particularly focusing on 

the extended competition calendar and player welfare [82]. The prevalence of common mental 

disorders in elite GAA players was shown to range from 23% for adverse alcohol use to 48% for 

https://www.youtube.com/watch?v=_jOcVMcVg9Q
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anxiety and depression [83]. Similar pressures have been shown in the student player population 

where 55% reported financial difficulty, 50% were overwhelmed by their commitments, 40% had 

failed an exam and 14% had to repeat an entire year of college [84]. The GAA have also been 

encouraged to investigate the reasons for its high rate of drop-out, compared to other sports such 

as soccer [85]. These factors will be relevant to discussions on how M-ASRM are used in this 

context. Appendix 10.1 can be consulted for further context on the cultural aspect of Gaelic Games 

in Ireland and of the effect of the elite game on athletes’ lives.  

1.11   AIMS AND OBJECTIVES 

The aim of this thesis is to investigate the applications of M-ASRM in elite Gaelic games via the two 

research questions proposed in 1.9. The objectives set out to achieve this aim are: 

• Conduct a review of the M-ASRM available in the sports technology market to understand 

their purported value for users. 

• Carry out a systematic review of the literature to investigate the design and application of 

single-item ASRM, and their relationship with measures of training load. 

• Conduct an observational study of an elite Gaelic football team to explore the objective 

clinical utility of data collected using an M-ASRM. 

• Qualitatively explore perceptions of stakeholders in elite Gaelic games to understand the 

perceived value and factors influencing implementation and use of an M-ASRM. 

• Triangulate the results from the quantitative and qualitative studies and explore the 

findings through the Unified Theory of Acceptance and Use of Technology. 

• Propose considerations for users for the successful implementation of an M-ASRM in team 

sport contexts. 

1.12   THESIS ORGANISATION 

The chapters in this thesis address the proposed objectives, and are organised as follows: 

Section A: Background and Literature Review 

Chapter One | Background to Research and Thesis Overview 

Chapter 1 introduces the concept of M-ASRM, outlining their role in the athlete monitoring cycle 

and the gaps in the current knowledge. 

Chapter Two | Mobile Athlete Self-Report Measures in the Sports Technology Market: the 

Landscape  
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Chapter 2 presents the landscape of commercial M-ASRM in the sports technology market, to 

create context on features and the purported offerings of an M-ASRM to applied sport. 

Chapter Three | Well-being assessment through single-item self-report measures and the 

relationship with training load in team sport athletes: A Systematic Review and Narrative 

Synthesis 

Presented in Chapter 3 is a systematic review of the literature describing the design and application 

of single-item ASRM used in original research, and their relationship with measures of training load. 

Section B: Experimental Chapters 

Chapter Four | Case Study: Exploration of M-ASRM data from an elite Gaelic Football team over 

a single season 

Presented in Chapter 4 is a case study of an elite Gaelic football team over a season. The patterns 

and properties of the M-ASRM data are explored, in addition to its relationship with training load.  

Chapter Five | Stakeholder perceptions of a pre-existing Mobile-Athlete Self-Report Measure in 

elite Gaelic games 

This chapter voices the experiences of coaches, support staff and athletes using M-ASRM systems 

in elite Gaelic games, navigating through their processes and presenting the perceived value of and 

encountered challenges to effective M-ASRM use.  

Chapter Six | Mobile Athlete Self-Report Measures and the Complexities of Implementation 

Chapter 6 follows findings from Chapter 5, unlocking the deeper considerations influencing 

effective M-ASRM use by investigating how pre-existing M-ASRM were implemented and 

understood by users in elite Gaelic games.  

Section C: Theoretical interpretation and considerations for practice 

Chapter Seven | Through the lens of the Unified Theory of Acceptance and Use of Technology 

Findings from the experimental chapters are triangulated in Chapter 7 and viewed through the lens 

of the UTAUT to underpin the learnings in theory. 

Chapter Eight | Using Mobile Athlete Self-Report Measures in Team Sport: Considerations for 

Applied Practice 

Findings from this thesis are here compiled, in conjunction with existing literature, to provide an 

actionable resource to aid effective M-ASRM implementation in team sport. 

Chapter Nine | Summary and Concluding Reflection 

Chapter 9 presents an overall summary of the thesis and a concluding reflection.  
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2 CHAPTER TWO | MOBILE ATHLETE SELF-REPORT MEASURES IN THE 

SPORTS TECHNOLOGY MARKET: THE LANDSCAPE 

2.1 INTRODUCTION 

The previous chapter has outlined the context around athlete monitoring practices in sport and 

how they have advanced to enhance our comprehension of the athlete state. The concept and 

development of M-ASRM has been introduced, and Chapter 2 will create further context on the 

types of M-ASRM products being used in applied sport via a review of the sports technology 

landscape. 

Athlete monitoring practices have long been employed by sports practitioners to evaluate their 

training and recovery methods in athletic preparation [9,86–88]. As sport and sport science 

progresses, these procedures have become more objective, more comprehensive and more central 

in coaching and performance and as such, the explosion of sports technology has made these 

processes accessible, desirable and of course, marketable. 

Sports technology companies provide a range of athlete monitoring and management products and 

software for namely, professional sports [89]. However, recently such systems have become more 

accessible for amateur and sub-elite sports programmes, by ranging from the measurement of 

digital biomarkers and GPS technology to simply recording and presenting self-reported training 

information. The purported benefits to using athlete self-report measures have been described, 

yet there remains only preliminary evidence of how these measures are used in practice by sports 

programmes and the value they provide in the real-world.  

This chapter is the initial step towards answering some of these questions by providing context on 

the commercial M-ASRM landscape. By reviewing websites for information on product features, 

purported benefits and potential evidence-based claims, we can begin to understand how and why 

these systems are being used in applied sport.  

2.2 AIMS AND OBJECTIVES 

The aim of this chapter is to present the current ‘state of the art’ in the M-ASRM market. To achieve 

this aim, the following objectives were determined: 

• Outline the types of commercial M-ASRM products available and their individual features 

• Investigate the product’s target users 
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• Characterise the claims made on M-ASRM product websites 

• Outline the evidence presented by M-ASRM websites on their efficacy 

2.3 METHODS 

2.3.1 Inclusion Criteria 

Inclusion criteria were any commercially available athlete monitoring system which offered an M-

ASRM in conjunction with a measure of training load, either via arbitrary units (i.e. session rate of 

perceived exertion [s-RPE]) or objective data (GPS included or importable). These criteria were 

required to be clearly stated on the product website to deem the product includable. 

2.3.2 Web Search 

We conducted a depersonalised Google web search (i.e. location, history and account settings 

removed) using Chrome Incognito in January 2019 with various iterations of a series of keywords 

(Table 2-1). All results for the first 10 pages (10 results per page) of each search term were screened 

for eligible products (as per the inclusion criteria); this includes via scientific and grey literature, 

media and blog posts, in addition to product websites.  

Table 2-1: Google search terms 

Google Search Terms 

“athlete wellness monitoring app” “athlete monitoring app” 

“athlete self-report measure” “athlete management software” 

“athlete self-report measure system” “athlete wellness system” 

“athlete self-report measure software” “athlete wellness software” 

“athlete monitoring system” “athlete wellness monitoring software” 

“athlete management system” “athlete wellness monitoring system” 

“athlete monitoring software”  

  

2.3.3 Analysis framework  

A framework for analysis was outlined through existing knowledge of selected M-ASRM systems 

and refined via pilot searches which determined the terms defined in Table 2-1. The use of the term 

‘wellness’ appeared more frequently in these searches than ‘well-being’ and so this term was 

applied to the search strategy. The product type was considered under two distinct criteria: (a) a 

holistic data management platform, i.e. one which supports multiple data sources such as medical 

records or performance testing in addition to the inclusion criteria, and (b) a load monitoring 
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system only, i.e. one which records only training load and wellness data. Characteristics of each 

product were identified as clearly available from the product website and extracted to a custom-

made spreadsheet. Characteristics of interest were (1) target users, (2) purported benefits, (3) 

product features, and (4) evidence base. 

2.4 RESULTS 

2.4.1 Overview 

Twenty product websites fitting the inclusion criteria were included in characteristic analysis and 

organised by system type (Table 2-2). The products originated from eight different countries. 

Thirteen products were holistic data management platforms, while seven products were primarily 

load monitoring systems.  

Table 2-2: Products found in the de-personalised Google search meeting the inclusion criteria 

Data Management Load Monitoring 

Athlete Monitoring Metrifit RTP (Ready To Perform) 

Smartabase VX Sport 

Catapult AMS MyCoachRPE 

CoachMePlus Sportably 

Kitman Kinetic Athlete 

Fusionetics Cheers Mate Productions 

Fair Play AMS ForzaSys 

Edge 10  

The Sports Office  

Kinduct  

Athletic Logic  

Athlete Readiness Solutions  

Benchmark54  

  

2.4.2 Target Users 

Whilst a few product websites appeared to only offer services to professional sports teams and 

institutes, and organisations such as the military and performance arts, many websites noted the 

ability to cater for varying needs and budgets. Therefore, only five websites quoted starting prices 

for their product, with many seemingly designed to offer optional modules with their product at 

an additional cost and based on individual needs.  
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2.4.3 Purported Benefits 

The four main product selling points were optimising performance (n=18), managing your data 

(n=15) preventing or mitigating injuries (n=13) and improving communication (n=11), see Figure 

2-1. Less frequently quoted benefits were broadly grouped under the two headings of coach and 

athlete benefits respectively, see Table 2-3.  

 

Figure 2-1: Purported benefits to M-ASRM products based on website claims 

Table 2-3: Less frequently stated benefits to M-ASRM for coaches and support staff (CSS) and athletes 

CSS Athlete 

‘time savings’ ‘a culture of accountability’ 

‘cost savings’ ‘behaviour change and motivation’ 

‘actionable insights’ ‘increase compliance and engagement’ 

‘informed decision making’ ‘athletes who adapt and recover quicker’ 

‘individualised interventions’ ‘aiding junior athlete development’ 

  

2.4.4 Product Features 

2.4.4.1 Self-Reporting 

There was minimal detailed information on the method of wellness or well-being monitoring on 

product websites, possibly due to the potential for individuals to customise questionnaires as 

desired. Single-item well-being variables mentioned on seven product websites are displayed in 

Figure 2-1. Seven products stated that they were intended to be daily measures (Athlete 

Monitoring, Coach Me Plus, Kinduct, Athlete Readiness Solutions, Metrifit RTP, Sportably, My 

0

2

4

6

8

10

12

14

16

18

20

Performance
Optimisation

Data Management Injury Prevention Communication

N
u

m
b

er
 o

f 
p

ro
d

u
ct

s

Product claims

Leading product claims



 

20 
 

Coach RPE), whilst two of those could be completed both pre- and post-training (Sportably and My 

CoachRPE). Ten websites stated that their ASRM were customisable, whilst two stated that 

standardised ASRM could also be used (Table 2-5). 

 

Figure 2-2: A visualisation of the types and frequency of individual wellness variables mentioned by product websites. 

 

2.4.4.2 Coaching Features 

Thirteen products facilitated the reporting of injuries and illnesses, while nine products allowed 

injury progress tracking. Electronic Health Records (EHR) or Electronic Medical Records (EMR) were 

available for ten products. Coach alerts were provided by eight products, while report generation 

was possible with sixteen of the included M-ASRM. Only one product stated that it intended to 

provide recommendations to a coach based on the data gathered. 

2.4.4.3 Integrations and interoperability 

Eleven products stated that they were compatible with GPS, while twelve stated that they catered 

for third party integrations. Eight products allowed for the sharing of files and media, with two 

explicitly stating that this could be used for video and match analysis. Seven products also 

integrated exercise programming and testing data. Seven products provided a message board for 

coaches and athletes, while one stated that this was for coaches/staff only. 

Data on coaching features and integrations are presented in Table 2-4 and Table 2-5. 
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Table 2-4: Coaching features and integrations (a) 

 

 

Injury/illness 

reporting 

Injury 

Tracking 

EHR/EMR Alerts Reports Recommendations Messaging File/Media 

Sharing 

Athlete Monitoring Y Y Y - Y Y - Y 

Smartabase Y - Y - Y - - Y 

Catapult AMS Y Y Y - Y - Y Y 

Coach Me Plus - - - Y Y - Y Y 

Kitman Labs Y Y Y Y Y - - - 

Fusionetics - - - - Y - - - 

Fair Play AMS - - - - - - - - 

Edge 10 - - Y Y Y - - - 

The Sports Office Y Y Y - Y - STAFF ONLY Y 

Kinduct - Y Y Y Y - Y - 

Athletic Logic - Y Y - Y - - Y 

Athlete Readiness Solutions Y Y Y Y Y - Y Y 

Benchmark 54 Y Y Y - - - - - 

Metrifit RTP Y Y - Y Y - Y Y 

VX Sport Y - - - Y - - - 

My Coach RPE Y - - - - - - - 

Sportably - - - Y - - - - 

Kinetic Athlete Y - - Y Y - Y - 

Cheers Mate Productions Y - - - Y - - - 

ForzaSys Y - - - Y - Y - 
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Table 2-5: Coaching features and integrations (b) 

 

 

GPS 

Compatible 

Third Party 

Integrations 

Custom 

ASRM 

ASRM 

Info 

Validated 

ASRM 

Admin 

Module 

Programming 

AND/OR Testing 

Video Analysis 

AND/OR Stats 

Athlete Monitoring Y Y Y Y Y - Y - 

Smartabase Y Y Y - - - - - 

Catapult AMS Y - - - - - - - 

Coach Me Plus - Y Y - - - Y - 

Kitman Labs Y Y - - - - - - 

Fusionetics - - - - - Y Y - 

Fair Play AMS - - - - - - - - 

Edge 10 Y Y Y - - Y - - 

The Sports Office Y Y - - - - Y - 

Kinduct Y Y Y - Y Y Y Y 

Athletic Logic - Y Y - - Y Y - 

Athlete Readiness Solutions Y Y - Y - - Y - 

Benchmark 54 Y - - - - - - - 

Metrifit RTP - - Y Y - - - - 

VX Sport Y Y Y Y - - - - 

My Coach RPE - - Y Y - - - - 

Sportably - - - Y - - - - 

Kinetic Athlete - - Y Y - - - - 

Cheers Mate Productions Y Y - - - - - Y 

ForzaSys - Y - - - - - - 
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2.4.5 Evidence Base 

Two websites stated results from original research on their products: VX Sport stating ‘studies have 

shown that our system can reduce injuries by 36%’, but those studies are not referenced on the 

webpage. However, this statement may refer to the use of the VX Sport GPS systems rather than 

the M-ASRM in isolation.  

Elsewhere, Metrifit RTP states it has been associated with increased athlete sporting self-

confidence, citing research by Saw et al. [79]. Results from this study were a trivial increase in 

confidence and extrinsic motivation across the first 16 weeks of M-ASRM use [79]. Many product 

websites referenced the frequently cited literature on training load monitoring and aspects such as 

sleep for athletic preparation, but no other original research utilising M-ASRM were found. 

2.5 DISCUSSION 

Commercial M-ASRM of variable capabilities and pricing are widely available for elite and amateur 

sport. It is not clear how exactly these products are measuring and monitoring athlete well-being, 

and they appear to conduct little to no original research to validate claims about their products. 

Based on the current ASRM literature in applied practice, a clear role of an ASRM is the facilitation 

of communication between stakeholders [48], and whilst this was mentioned by just over half of 

the products profiled in this review, there was significant emphasis given to multiple other claims. 

For instance, literature on the relationship between team sport performance, training load, and 

athlete well-being is inconclusive [53,90–92], yet optimising performance was the leading selling 

point claimed by M-ASRM products. It is not known whether M-ASRM are meeting user 

expectations in practice, and how this affects acceptance and long-term adoption. 

Furthermore, the measures used by products were predominantly health related, appearing to 

cover wellness (the state of good health [93]), more so than well-being (the state of being healthy, 

happy or prosperous [27]) or any of the areas from the eudaimonic perspective of well-being (1.4). 

It is also evident that many M-ASRM are customisable at the user’s discretion, creating a challenge 

in their psychometric evaluation. It remains unclear why sports programmes are implementing M-

ASRM that have not undergone reliability and validity testing.  

Clarity on the clinical utility of an M-ASRM is required to progress the current knowledge, including 

the ability of customised ASRM to reflect the athlete state and the processes which allow for best 

practice use and value. Chapter 3 begins to address the first of these questions, by conducting a 

systematic review of the literature to identify the types of single-item self-report measures used in 

team sport athlete monitoring and their relationship with measures of training load.  
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2.5.1 Limitations 

This review of the M-ASRM landscape in the sports technology market was not intended to be an 

exhaustive list of available M-ASRM products. For example, there are a plethora of digital self-

report measures available on mobile applications which do not incorporate load measures, 

however, these are often targeted at the general population and so are outside the scope of this 

thesis. This review should not be assumed as an exact reflection of the individual M-ASRM features 

due to the lack of detailed information available on product websites. Exploring the applications of 

wider M-ASRM features such as electronic health records and performance testing are outside the 

scope of this thesis.  
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3 CHAPTER THREE | WELL-BEING ASSESSMENT THROUGH SINGLE-ITEM 

SELF-REPORT MEASURES AND THE RELATIONSHIP WITH TRAINING 

LOAD IN TEAM SPORT ATHLETES: A SYSTEMATIC REVIEW AND 

NARRATIVE SYNTHESIS 

3.1 INTRODUCTION 

Whilst multi-item self-report measures with published validity and reliability have been shown to 

be responsive to training induced changes in athlete well-being [42], sports programmes tend to 

favour M-ASRM in practice, due to their ease of use, sport specificity and automation capacity 

[24,53,55]. A review by Saw et al. [42] identified subscales that may be of use in the monitoring of 

acute responses to training load and concluded that previous recommendations [9,86,94] for daily 

monitoring with measures self-administered by the athlete remained appropriate due to the need 

to enable acute, daily adjustments to training. However, the validity of using custom measures in 

these processes remains unclear.  

These ASRM ‘checklists’ or single-items, are often derived from validated questionnaires, 

symptoms of overtraining, or sport specific outcomes, and are intended to be completed daily. 

However, selectively combining scales or items from multiple empirical measures in composing a 

‘custom’ measure negates their established psychometric properties [40]. In addition, many of 

these custom measures used in practice have not been developed based on empirically derived, 

valid and/or reliable scientific evidence [40]. Further challenges with the utility of data obtained 

through this method include questionnaire fatigue [18] and the establishment of meaningful 

change and actionable sign posts or ‘red flags’ [40,89].  

A key challenge for practitioners in the design and implementation of these measures is the lack of 

understanding regarding the objective clinical utility of single-item self-report measures of athlete 

well-being. Evidence suggests that ASRM in practice are used predominantly as athlete status 

indicators and facilitators of communication [48], but it remains unclear if and how well these 

measures respond to training load, or reflect recovery or readiness. For instance, whether the 

relationship between athletes’ self-assessed well-being via single-item measures and training load 

is strong or weak, linear or non-linear, negative or positive, or even exists at all, is unknown. This 

may be, in part, due to the heterogeneity of measures themselves, how they are applied, and the 

fact that they are frequently commercially developed or designed in-house. 
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Custom single-item ASRM are in widespread use in elite sport [24] as measures of athlete readiness 

and the training load response, and as such, it is warranted to investigate their relationship with 

measures of training load to inform future self-report measure design and implementation. There 

is a requirement for clarity on the specifications of the measures in use, and whether a relationship 

exists between single-item self-report wellness measures and training load. Because the types of 

training, applications of monitoring and athlete motivations will differ between team and individual 

sports, it is important to consider these literatures in isolation [53].  

3.2 AIMS AND OBJECTIVES 

The aim of this review is to provide clarity on single-item self-report measures used in applied team 

sport, and information on how these measures relate to training load to inform future self-report 

measure design and implementation. The objectives set to achieve these aims are as follows:  

• Investigate the application and design of single-item self-report variables used in team 

sport athlete monitoring 

• Explore the relationship between these measures and measures of training load 

3.3 METHODS 

The design of this review and reporting in this chapter were conducted in line with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [95]. The review was pre-

registered on PROSPERO (click here). Criteria for study eligibility can be found in Table 3-1. 

Table 3-1: Inclusion and exclusion criteria for study eligibility 

Studies will be included: 

 If they concern team sport athletes from field or court sports at any level 

 If they measured athlete well-being using one or multiple single-item self-report measure(s) 

 If athletes were in training and a parallel measure of load is provided (load was defined as 
being modifiable by a coach, i.e. an external load measure, or session-rate of perceived 
exertion [s-RPE] which can be modified by session duration) 

 If an analysis of the relationship between the self-report measure and training load is 
conducted; acceptable methods include correlation or regression analysis including linear 
mixed models (LMM). 

 If measures were collected over a minimum period of one week (i.e. 7 days) 

 If athletes are aged >18 years old 

Studies will be excluded: 

 If they are of a non-training experimental intervention (e.g. recovery strategies, nutritional 
supplementation) 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=138105
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 If they are not reported in English 

 If the articles were of injured participants or participants who did not train 

 

3.3.1 Search strategy and study selection 

The literature search was conducted using the PubMed, Scopus and Sport DISCUS databases on 1st 

March 2019 to their earliest available records. The search strategy for this review is presented in 

Table 3-2 and had no applied restrictions. A flow diagram for selection can be found in Figure 3-1.  

Covidence systematic review software (Veritas Health Innovation, Melbourne, Australia) was used 

for screening. Double abstract screening, data extraction, and study quality assessment was 

conducted by collaborator CDo.  

Table 3-2: Literature search strategy 

Title or abstract: (athlete* OR sportspeople OR sportsperson* OR sportsman OR sportsmen OR 

sportswoman OR sportswomen OR “sports people” OR “sports person” OR “sports man” OR 

“sports men” OR “sports woman” OR “sports women” OR player* OR baseballer* OR “baseball 

player*” OR basketballer* OR “basketball player*” OR batsman OR batsmen OR “camogie 

player*” OR cricketer* OR footballer* OR “football player*” OR “Australian football player*” OR 

“American football player*” OR “Gaelic footballer*” OR “field hockey player*” OR handballer* 

OR “handball player*” OR hurler* OR “lacrosse player*” OR netballer* OR “netball player*” OR 

“rugby union player*” OR “rugby league player*” OR “soccer player*” OR softballer* OR “softball 

player* OR volleyballer* OR “volleyball player*””) 

AND 

(self-report* OR “self report*” OR diary OR diaries OR questionnaire* OR self-evaluation OR “self 

evaluation” OR self-appraisal OR “self appraisal” OR self-assessment OR “self assessment” OR 

self-rating OR “self rating” OR subjective OR perceive* OR perceptual) 

AND 

(well-being OR well-being OR “well being” OR wellness OR “mental state*” OR “state of mind” 

OR mood* OR emotion* OR anxiety OR confidence OR self-esteem OR self-efficacy OR 

motivation OR depression OR stress OR health OR psychological OR tension OR feeling* OR 

“physical state” OR “physical functioning” OR “perceived recovery” OR “perceived strength” OR 

soreness OR “quality of life” OR readiness OR vitality OR vigor OR vigour OR sleepiness OR “sleep 

quality” OR fatigue OR tiredness OR alertness OR distress OR “social function” OR appetite OR 

overtrain* OR overreach*) 
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Figure 3-1: Study selection process 

 

3.3.2 Assessment of study quality 

The methodological quality of the studies was assessed using a modified Downs and Black checklist. 

The original Downs and Black checklist comprises of 27 questions used to assess the quality of 

randomised and non-randomised studies of health care interventions [96]. Modified versions of 

the checklist are commonly used to establish the quality of observational studies in sports science 

and medicine [97]. Thirteen questions relevant to studies in the review were retained (items 1, 2, 

3, 5, 6, 7, 9, 10, 11, 12, 16, 18 and 25). Discrepancies in quality scoring were discussed among the 

principal investigator and two collaborators (CDo and CB) and a consensus reached. Study quality 

scoring can be found in Appendix 10.3. 

3.3.3 Data extraction and analysis 

Data were extracted to a custom designed spreadsheet. Data related to participant characteristics 

(Table 3-3), self-report measures (Table 3-4), and statistical analysis and outcomes (Table 3-5) were 

recorded. A meta-analysis was deemed inappropriate due to the heterogeneity of both the self-

report and training load measures used in the included studies, therefore, a narrative synthesis of 

the literature was conducted. 
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3.3.4 Results interpretation 

Results for each measure are listed by analysis type, where correlation values are stated as 

reported by the study authors using either ρ or r. When the magnitude of the correlation is stated 

or magnitude-based inferences are made, the definitions of these for individual studies can be 

found in Table 3-5. For the purpose of this review, the direction of the correlation has been 

normalised to ensure commonality in scale direction. i.e. to state a negative correlation where 

wellness decreased as training load increased. For example, Elloumi et al. reported a positive 

correlation (r=0.83) between mean training load and mean total score of fatigue (TSF) [98], 

however, because the higher fatigue score represents ‘worse’ wellness, this has been interpreted 

as a negative correlation with respect to training load. Therefore, the reader will notice for 

example, the inferred description of a negative correlation beside what is stated a positive 

correlation value in the original study, these instances will be identified using a footnote2. Where 

the reader sees a range of correlation values, this will represent one of two scenarios: (i) where 

multiple values have been reported over different stages of the season rather than an ‘overall’ 

value, and/or (ii) where associations are presented between a given self-report measure and 

multiple training load measures. Where the direction of the effect is evident, it is stated in the 

results, e.g. wellness and subsequent performance, or wellness effect on performance indicates 

‘same day’, whilst the relationship between training load measures and next day wellness is 

explicitly stated as ‘next day’. Elsewhere, periodic relationships in certain points in the season or 

over a specific period are explicitly stated, e.g. weekly or in pre-season. A simplified results version 

which has been prepared for publication can be found in Appendix 10.2. 

3.4 RESULTS 

Twenty-one studies were included in the review. Studies related to six sports and totalled 490 

participants (soccer n=171; American football n=159; Australian football n=87; rugby sevens n=48; 

field hockey n=12; volleyball n=13). Most studies concerned a single team, with the exception of 

one study which investigated two similar teams [99]. All teams were elite, collegiate or professional 

athletes. Duration of assessment varied from 8 days to 36 weeks, and undefined ‘season-long’ 

monitoring (Table 3-3). Most studies described the self-report measure as measuring ‘wellness’, 

therefore, this term will be used to present results collectively.  

3.4.1 Study quality 

Results for the study quality assessment using the modified Downs and Black scale can be found in 

Appendix 10.3. In 12 of the 21 studies the athlete sex was not stated. Where the athlete sex was 

known (n=178), female athletes were significantly under-represented in the sample (n=29; 16%). 
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Principal confounders for the studies included in this review include factors such as player 

positions, fitness, ambient temperature and training type, the distributions of which were 

accounted for partially in six studies, whilst five studies accounted for confounding factors in their 

data analysis. None of the included studies reported the required measure of random variability 

(inter-quartile range) for the ordinal data of their self-report measures, however one study was 

awarded a score for this question as the self-report measures were not considered as a main 

outcome of the study. The statistical tests used were deemed appropriate in all studies. Thirteen 

studies described participants lost to follow-up; this score was not awarded where the reason for 

missing data was not reported.  

3.4.2 Wellness assessment 

The number of questions employed by the studies ranged from three to eight and the 

measurement scales used were 5-point, 7-point or 10-point. All single-item measures related to 

physical and psychological health; except one study which measured desire to train as a variable, 

but individual results for this variable were not provided [100]. The most commonly employed 

measures were muscle soreness (n=20), fatigue (n=20), sleep quality (n=20), stress (n=14) and 

mood (n=6). Fourteen studies provided or used a composite measure, 10 of which were summed 

wellness scores and 4 of which were averaged scores. The use of six other measures was recorded 

(motivation to train, sleep quantity, time of sleep, mental fatigue, energy and perceived recovery). 

Twelve studies cited a 1995 review by Hooper and Mackinnon [86] in the description of their self-

report measure design, with four studies describing the use of a summed wellness score as the 

‘Hooper Index’ (HI) and one as the ‘Hooper Score’ (HS), respectively (Table 3-4).  

Eleven studies gave some detail on how the measures were administered to athletes, with most of 

those via electronic devices (n=10), either personal or training ground based. Where the name of 

the commercial application used was stated, this can be found in Table 3-4. Four studies explicitly 

stated that the data collection was part of normal routine in the team’s athlete monitoring. In 

studies where the direction of the scale was evident (n=18), higher scores reflected a better 

wellness in 11 studies, while lower scores represented better wellness in seven studies. The 

measures of training load used in each study can be found in Table 3-5. 

Studies explored (i) the relationship between pre-training wellness and subsequent (same-day) 

training load [90,99,101–105], and (ii) the relationship between training load and subsequent (next-

day) wellness [54,101,106–110], whilst in other studies the combination of data used for the 

correlation analysis was not clear (i.e. if they used (i) ‘same-day’ versus (ii) ‘next-day’ data) 

[98,100,111–116]. Data analysis methods included Pearson and Spearman correlations which were 
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used in seven [100,101,104,105,111,114,115] and six [98,101,107,112,113,116] studies 

respectively, whilst linear mixed models were used in ten [54,90,98,99,103,106,108–110] studies. 

Studies used a variety of derived variables; true values, changes in values and z-scores, means and 

group means, normalisation, and fixed and random effects in their analysis. Results were presented 

by a mix of significance testing, effect sizes and correlation values, and interpretations of 

magnitude and subsequent inferences that were mostly based on the work of Hopkins [117,118], 

Batterham [119] and colleagues. Figure 3-2 illustrates the magnitude of the correlations (Pearson 

and Spearman analysis only) between single-item and composite wellness scores and training load 

based on the number of observations used in the original study. Where the number of observations 

was not stated in the original study, the maximum number of potential observations was estimated 

by multiplying the sample size by the number of sessions or duration of the study, respectively. 
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Table 3-3: Study characteristics 

  Study Sport Level One 
team 

Sample (n=) Female (n=) Male (n=) Duration (weeks) 

[104] Buchheit et al. (2013) Australian Football Professional Y 18* - - 2 

[116] Clemente et al. (2017) Soccer Professional Y 35* - - 40 (estimated)  

[101] Clemente et al. (2019) Volleyball Elite Y 13 0 13 36 

[98] Elloumi et al. (2012) Rugby Sevens Elite Y 16* - - 8 

[111] Fessi et al. (2016) Soccer Professional Y 17 0 17 2 

[102] Gallo et al. (2016) Australian Football Professional Y 36 0 36 10 

[106] Gallo et al. (2017) Australian Football Professional Y 33 0 33 23 

[100] Gathercole et al. (2015) Rugby Sevens Elite Y 12 12 0 6 

[103] Govus et al. (2017) American Football Elite Y 58* - - 8 

[112] Haller et al. (2018) Soccer Professional Y 22 0 22 16 (estimated) 

[90] Henderson et al. (2018) Rugby Sevens Professional Y 20* - - Season (unspecified) 

[105] Ihsan et al. (2017) Field Hockey Elite Y 12 0 12 1 (9 days) 

[99] Malone et al. (2017) Soccer Elite N 48* - - Season (unspecified) 

[113] Mara et al.  (2015) Soccer  Elite Y 17 17 0 18 

[114] Moalla et al. (2016) Soccer Professional Y 14 0 14 16 

[115] Rabbani et al. (2018) Soccer Professional or 
Semi- Professional 

Y 8* - - 1 (8 days) 

[107] Sampson et al. (2019) American Football Collegiate Y 42* - - 17 

[54] Thorpe et al. (2015) Soccer Professional Y 10* - - 2 (17 days) 

[108] Thorpe et al. (2017) Soccer Elite Y 10* - - 2 (17 days) 

[109] Wellman et al. (2017) American Football Collegiate Y 29* - - 3 (20 days) 

[110] Wellman et al. (2019) American Football Collegiate Y 30* - - In-season 
(unspecified) 

*sex not stated; (estimated) duration in weeks by study months 
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Table 3-4: Self-report measure characteristics 

Study No. of 
questions 

Scale 
range 

Method Muscle 
soreness 

Fatigue Sleep 
quality  

Stress Mood Other Sum or 
average 

Real 
world 

[104] Buchheit et al. (2013) 5 5, with 0.5 
increments 

- Y Y Y Y Y - Sum - 

[116] Clemente et al. 
(2017) 

4 7 Tablet - custom app Y Y Y Y - - Sum (HI) Y 

[101] Clemente et al. 
(2019) 

4 7 Tablet - custom app Y Y Y Y - - Sum (HI) Y 

[98] Elloumi et al. (2012) 8 7 - Y - - Y - Y Sum* - 

[111] Fessi et al. (2016) 4 7 - Y Y Y Y - Y Sum (HI) - 

[102] Gallo et al. (2016) 5 7 Personal or squad device Y Y Y Y Y - Average* - 

[106] Gallo et al. (2017) 5 7 Personal or squad device Y Y Y Y Y - Average* - 

[100] Gathercole et al. 
(2015) 

7 7 - Y Y Y Y - Y Average* - 

[103] Govus et al. (2017) 3 5 Squad device Y Y Y - - - z-score* - 

[112] Haller et al. (2018) 4 10cm - - Y Y - - Y - - 

[90] Henderson et al. 
(2018) 

5 7 Personal or squad device 
(Smartabase) 

Y Y Y Y - Y - - 

[105] Ihsan et al. (2017) 4 10 Personal device Y Y Y - Y - Sum - 
[99] Malone et al. (2017) 5 7 - Y Y Y Y - Y Sum Y 

[113] Mara et al.  (2015) 2 10 Cloud based spreadsheet 
(Google Drive) 

Y Y - - - Y - - 

[114] Moalla et al. (2016) 4 7 - Y Y Y Y - - Sum (HS) Y 
[115] Rabbani et al. (2018) 4 7 Via Whatsapp Y Y Y Y - - Sum (HI) - 
[107] Sampson et al. (2019) 3 5 - Y Y Y - - - average - 

[54] Thorpe et al. (2015) 3 7 - Y Y Y - - - - - 

[108] Thorpe et al. (2017) 3 7 - Y Y Y - - - - - 

[109] Wellman et al. (2017) 6 5 Pen and paper Y Y Y Y Y Y - - 

[110] Wellman et al. (2019) 6 5 Smartphone  application 
(CoachMePlus) 

Y Y Y Y Y Y - - 

*results for individual measures not given; 'real world' = where study explicitly states that data collection methods were part of the normal team monitoring routine  
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3.4.3 Composite wellness scores: summed and averaged 

Results for associations between summed wellness and training load measures were reported by 

10 studies. Studies using Spearman correlations found a small negative correlation (ρ=-0.14) 

between s-RPE and wellness [116], and small to moderate positive correlations (r=0.13 to r=0.35) 

between s-RPE and summed wellness the following day [101]. Further, Elloumi et al. found a 

significant negative2 correlation (r=0.83) between average training load and average total fatigue 

score over a period of intense training (6 weeks), whilst this was smaller (r=0.68) during a period of 

reduced training (2 weeks) [98].  

Studies using Pearson correlations found a moderate negative2 correlation (r=0.47) between values 

of s-RPE and wellness [114], and very large negative2 associations (r=0.72) between changes in 

values of s-RPE and wellness [115]. Ihsan et al. normalised values to playing time and RPE and 

demonstrated very large to almost perfect negative correlations (r=-0.87 to r=-0.95) between 

changes in pre-game wellness and changes in subsequent running performance measures [105]. 

Clemente et al. (2019) when comparing weekly s-RPE to weekly summed wellness found results 

ranging from small to very large positive correlations (r=0.298 – r=0.864) [101].  

Two studies used a summed wellness score with a linear mixed model analysis. Govus et al. found 

that a one unit increase in wellness z-score was associated with a trivial increase in subsequent 

player load [103], whilst Malone et al. found trivial to very likely negative effects [99] of wellness z-

score on subsequent training outputs. 

An average wellness score was used by 4 studies. Gallo et al. used linear mixed models and showed 

no effect of days post-match or match load on weekly wellness profile [106], and predominantly 

trivial effects of wellness z-score on training output variables [102]. A study using Spearman 

correlation found trivial negative associations (r=-0.06) between previous day acute to chronic 

workload ratio (ACWR) and wellness z-score [107], and a study using Pearson correlation found 

small negative associations (r=-0.22) between weekly wellness and s-RPE [100]. 

3.4.4 Individual wellness variables 

3.4.4.1 Muscle soreness 

Results for the association between muscle soreness and training load measures were reported by 

14 studies. Studies utilising Spearman correlations varied from trivial negative associations 

 

2 Normalised direction of relationship 



 

35 
 

between muscle soreness z-score and previous day AWCR (ρ=-0.09) [107], and trivial negative 

correlations between delayed onset muscle soreness (DOMS) and s-RPE (r=-0.09) [116]. In another 

study, small positive associations were found between s-RPE and DOMS the following day in 6 out 

of 9 months in the season (r=0.13 to r=0.29) [101]. Mara et al. found moderate negative 

correlations between muscle soreness and total distance in the early-season phase (r=-0.57), and 

with high speed distance in the late-season phase (r=-0.58) [113].  

Studies utilising Pearson correlations found a small negative association between changes in mean 

s-RPE and changes in soreness (r=0.17) [115], whilst another found a moderate positive3 association 

between daily changes in s-RPE and changes in soreness [104]. Moalla et al. found a moderate 

negative correlation between s-RPE and DOMS (r=0.48) [114], whilst Fessi et al. found a significant 

negative2 correlation between s-RPE and muscle soreness (r=0.8, p=<0.01) [111].  

In studies using linear mixed models, Thorpe et al. (2015 and 2017) found no significant correlation 

between training load and next day muscle soreness [54,108]. Wellman et al. used categorical 

scores to determine that players who rated higher muscle soreness had covered significantly more 

training load than those who scored lower [109,110]. Govus et al. reported that muscle soreness 

was not related to subsequent player load or s-RPE; when the variables were modelled individually, 

a one unit increase in muscle soreness corresponded to a trivial decrease in s-RPE [103]. Conversely, 

Henderson et al. reported increased muscle soreness was associated with a trivial increase in the 

subsequent physical performance factor value [90].  

3.4.4.2 Fatigue 

The association between measures of fatigue and training load were reported by 13 studies. Studies 

using Spearman correlation found no significant correlation between training load measures and 

fatigue [113], a small negative association between s-RPE and fatigue (ρ=-0.13) [116], and small to 

moderate positive associations between s-RPE and next day fatigue (r= 0.15 to r=0.34 across the 

season) [101]. Haller et al. found negative2 associations (range r=0.28 to r=0.45) between muscular 

fatigue and running performance measures [112]. Clemente et al. (2019) found small positive 

correlations (r=0.15 and r=0.17) between fatigue and subsequent s-RPE in 2 out of 9 months in the 

season [101]. 

Studies using Pearson correlation found results varying from a small positive3 association between 

within player daily changes in values of s-RPE and fatigue [104], to a moderate negative association 

 

3 Results plotted, not stated 
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(r=0.48) between values [114], to a very large negative2 association (r=0.77) between changes in 

fatigue and changes in group mean s-RPE [115]. Fessi et al. [111] found a significant negative2 

correlation between daily s-RPE and fatigue (r=0.8, p=<0.01). Clemente et al. (2019) found 

moderate to very large positive correlations (r=0.41 to r=0.88) between weekly fatigue and weekly 

s-RPE in 7 out of 9 months in the season [101]. 

Studies using linear mixed models found a large negative (r=-0.51) [54] association between total 

high intensity running and subsequent fatigue, and small to moderate associations (r=-0.28 to r=-

0.42) between fatigue and cumulative days high speed running distance [108]. Wellman et al. used 

categorical values to determine that players who rated higher fatigue had covered significantly 

more training load than those who scored lower [109,110]. Fatigue was not included in the best fit 

model by Henderson et al. [90].  

3.4.4.3 Sleep Quality 

The association between sleep quality and training load was reported by 13 studies. Results for 

studies using Spearman correlation varied from no significant associations [112], to trivial 

correlations (ρ=-0.04) between sleep and s-RPE [116]. Clemente et al. (2019) found small negative 

(r=-0.12) and positive (r=0.28) associations between s-RPE and next day sleep quality [101], in 

addition to small positive correlations (r=0.13 and r=0.12) between sleep and subsequent s-RPE in 

2 out of 9 months in the season [101]. 

Studies using Pearson correlation found low magnitude negative2 associations (r=0.23) between 

values of s-RPE and sleep quality [114], small positive associations3 between daily changes in values 

of s-RPE and sleep quality [104], and very large negative2 associations (r=0.89) between changes in 

group mean s-RPE and changes in sleep quality [115]. Fessi et al. [111] found a significant negative2 

correlation between daily s-RPE and sleep (r=0.6, p=<0.01). Clemente et al. found moderate 

positive correlations (r=0.35 to r=0.49) between weekly sleep quality and weekly s-RPE in 6 out of 

9 months in the season [101]. 

Three studies using linear mixed models found no significant associations [54,103,108] between 

measures of training load and sleep quality. Wellman et al. in one study found no significant 

differences in training load related to sleep quality [109], and in another, found some significant 

differences between maximal-intensity deceleration distance and sprint distance for players who 

rated differing categories of sleep quality on specific days of the week [110]. Sleep quality was not 

included in the best fit model by Henderson et al. [90]. 
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3.4.4.4 Stress 

The association between stress and training load were reported by 9 studies. Studies using Pearson 

correlations found small positive correlations (3 and r=-0.18) [104,115] between changes in s-RPE 

and stress values, and a moderate negative2 association (r=0.30) [114] between s-RPE and stress 

values. Clemente et al. found small to large positive correlations (r=0.30 to r=0.61) between weekly 

stress and weekly s-RPE in 4 out of 9 months in the season [101]. Fessi et al. [111] found a significant 

negative2 correlation between daily s-RPE and stress (r=0.5, p=<0.01).  

Clemente et al. used Spearman correlations and found no significant correlation between stress 

and subsequent s-RPE across a season [101], in addition to small positive correlations (r=0.14 to 

r=0.27) between measures of training load and stress the day after in 3 out of 9 months in the 

season [101]. Elsewhere they found a small negative correlation (ρ=-0.13) between measures of 

training load and stress across a season [116]. 

A study using linear mixed models reported increased stress was associated with a trivial increase 

in the subsequent physical performance factor value [90]. Wellman et al. used categorical values 

to determine that those who rated more favourable responses had covered significantly lower 

training load than those who perceived higher stress [109,110].  

3.4.4.5 Mood 

Three studies reported on the association between mood and training load. Buchheit et al. used 

Pearson correlation and found a small positive association3 between daily changes in s-RPE and 

changes in mood [104], whilst Wellman et al. used linear mixed models and found that those who 

rated more favourable mood scores had significantly lower training load than those with less 

favourable responses [109], but no significant differences in movement variables were 

demonstrated for measures of mood in another study [110]. 

3.4.4.6 Other 

Results for the association between training load and other individual variables were reported in 6 

studies. Studies using Spearman correlations found no association between training load and sleep 

quantity across the season [113], and a trivial negative association (r=-0.05) between energy and 

previous day ACWR [107]. In addition, no significant correlation was found between training data 

and the measures of mental fatigue or time of sleep [112]. Govus et al. used linear mixed models 

and reported that pre-training energy was trivially positively related to player load and not related 

to s-RPE [103]. Henderson et al. found that higher perceived recovery was associated with a trivial 

decrease in the subsequent physical performance factor value [90].  
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Figure 3-2: Illustration of the results for studies which used Pearson and Spearman correlation analysis 

(for illustrative purposes only – magnitudes as stated in original studies, reference numbers are given in each circle, 
see Table 3-5 for descriptors) 
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Table 3-5: Study Results 

Paper TL measure(s) Scale 
Direction 

Effect 
Direction 

Statistical 
Method 

Results 
Interpretation 

Findings 

[104] 
Buchheit et 
al. (2013) 

s-RPE (referred to 
as training load - 
TL); total distance 
(TD), high speed 
running (HSR) 

Higher = 
better 

Wellness and 
subsequent 
load/output 

Pearson’s 
correlation co-
efficient 

W Hopkin’s et al. 
(2009) [118]: ≤0.1, 
trivial; >0.1–0.3, 
small; >0.3–0.5, 
moderate; >0.5–0.7, 
large; >0.7–0.9, very 
large; and >0.9–1.0, 
almost perfect. 

Small to moderate correlation between daily changes in TL and daily 
changes in Stress, Fatigue, Soreness, Sleep, and Mood (values plotted, not 
stated). Large correlation between daily individual changes in overall 
wellness and running performance changes during and after the camp as 
measured by total distance during the Yo-Yo Intermittent Recovery Level 2 
(Yo-YoIR2) performed indoor and total distance (TD) and high-speed 
running (HSR) distance standardized drills performed outdoor in hot 
environmental conditions.  
 

[116] 
Clemente et 
al. (2017) 

s-RPE (referred to 
as internal 
training load - ITL) 

Higher = 
better 

unknown Spearman 
correlation 

KD Hopkin’s et al. 
(1996) [120]: r≤ 0.1, 
trivial; 0.1 < r ≤ 0.3, 
small; 0.3 < r≤ 0.5, 
moderate; 0.5 < r≤ 
0.7, large; 0.7 < r≤ 
0.9, very large;> 0.9, 
nearly perfect. 

There were negative correlations between ITL and DOMS (ρ= −0.093)b, ITL 
and sleep (ρ= −0.041)a, ITL and fatigue (ρ= −0.132)b, ITL and stress (ρ= 
−0.133)b and ITL and HI (ρ= −0.142)b.  
The data sample was then split per type of micro cycle. In the case of 
weeks with only one match it was found a negative correlation between 
ITL and stress (ρ =−0.080)a. In one game weeks there was no significant 
correlation between ITL and DOMS (ρ =0.025), sleep quality (ρ =0.041), 
fatigue (ρ =0.017) OR HI (ρ =−0.005). In the case of two matches per week 
it we found negative correlations between ITL and DOMS (ρ= −0.156)a, ITL 
and sleep (ρ =−0.109)b, ITL and fatigue (ρ= −0.225)b, ITL and stress (ρ= 
−0.188)b and ITL and HI (ρ= −0.238)b.  
(a=Correlation is significant at the 0.05. b=Correlation is significant at the 
0.01.) 
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[101] 
Clemente et 
al. (2019) 

s-RPE Higher = 
better 

Both Pearson’s 
correlation co-
efficient 
(weekly) and 
Spearman 
correlation 
(daily) 

KD Hopkin’s et al. 
(1996) [120]: trivial: r 
< 0.1; small: 0.1 < r < 
0.3; moderate: 0.3 < r 
< 0.5; large: 0.5 < r < 
0.7; very large: 0.7 < r 
< 0.9; nearly perfect: r 
> 0.9; perfect: r=1. 

Small associations were found in some months between some ASRM 
categories and subsequent s-RPE: sleep quality (r = .127)a in October and 
(r= .121)a in December. Fatigue (r= .147)a in December and (r=.165)b in 
March. DOMS (r=.130)a in December and HI (r=.193)b in December. (out 
of 9 months total) 
Relationship between weekly training load and weekly summed wellness 
ranged from small to very large correlations in 7 out of 9 months of the 
season. Relationship between daily TL and daily summed wellness ranged 
from small to moderate correlations in 8 out of 9 months. DOMS: daily: 
small correlations in 6 out of 9 months. Sleep: daily: small positive and 
negative correlations in 2 out of 9 months. Fatigue: daily: small to 
moderate correlations in all months. Stress: daily: small correlations in 3 
out of 9 months.  
 

[98] Elloumi 
et al. (2012) 

s-RPE Higher = 
worse 

Unknown Linear 
regression and 
Spearman 
correlation 
 

Significance testing 
and correlation value 

Correlation between mean TL and mean total score of fatigue (TSF) over 6 
weeks intense training r=0.83 (p<0.001) and over 2 weeks of reduced 
training r=0.68 (p<0.01).  

[111] Fessi 
et al. (2016) 

s-RPE 
 

Higher = 
worse 

Unknown Pearson’s 
correlation co-
efficient 

Correlation value 
 

Significant correlations were found between daily TL and rating of sleep, 
stress, fatigue and muscle soreness (r = 0.6, 0.5, 0.8 and 0.8, p < 0.01, 
respectively).  
 

[102] Gallo 
et al. (2016) 

Speed; HSR; 
player load (PL); 
player load slow 
(PL slow); 
external:internal 
load ratios 

unclear Wellness and 
subsequent 
load/output 

Mixed-effect 
linear models 

Batterham and 
Hopkins (2006) [119] 
magnitude-based 
inferences as 
<75%trivial, ≥75% 
likely, >95% very 
likely, >99.5% almost 
certainly that the 
effect size exceeded 
0.20. 

A wellness Z-score of −1 would correspond to a 2.0 ± 2.2 (trivial), −7.8 ± 
8.6 (trivial), −4.9 ± 3.1 (trivial), −8.6 ± 3.9 (likely negative) and 0.4 ± 1.9 
(trivial) % change in average speed, high-speed running, player load, 
player load slow and RPE, respectively. Wellness z-score had a significant 
fixed effect test for the average speed: RPE (p=0.025) and player load 
slow: RPE (p=<0.001) models but not high-speed running: RPE (p=0.826) 
nor player load: RPE (p=0.052). The coefficient of the fixed effect test 
revealed that a wellness Z-score of −1 would  correspond to an increase in 
average speed of 0.43 ± 0.38 m · min−1 (trivial) and a decrease in player 
load slow of −0.02 ± 0.01 au · min−1 (trivial), per unit of RPE. 
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[106] Gallo 
et al. (2017) 

s-RPE unclear Training load 
and 
subsequent 
wellness 

Full factorial 
and multi- 
variate linear 
models 

Batterham and 
Hopkin’s (2006) [119] 
magnitude-based 
inferences: as <25%, 
unlikely; >25%, 
possibly; >75%, likely; 
>95%, very likely; 
>99.5%, most likely 
 

There was no interaction effect between days post-match and match load 
on wellness Z-score (F2, 1821 = 0.39, p = 0.89). The refit model revealed 
no significant main effect of match load on weekly wellness profile (F2, 
1827 = 1.27, p = 0.26). 

[100] 
Gathercole 
et al. (2015) 

s-RPE Higher = 
better 

unknown Pearson’s 
correlation co-
efficient 

W Hopkin’s et al. 
(2009) [118]: 
magnitude based 
inferences ranging 
from trivial to very 
large were based on  
previously defined 
thresholds. 
 

Wellness and s-RPE displayed a small but meaningful negative correlation 
(r = − 0.22 ± 0.22). 

[103] Govus 
et al. (2017) 

s-RPE; PL Higher = 
better 

Wellness and 
subsequent 
load/output 

Linear mixed 
models 

Magnitude of the 
standardised mean 
difference (SMD) and 
smallest worthwhile 
change (SWC) (0.2 
times the between- 
athletes SD) 

A one unit increase in wellness Z score was associated with a trivial, 2.3% 
(90% CI: 0.5, 4.2) increase in player load (χ2 (1) = 4.40, P = 0.04, BIC = 
332.4, SMD: 0.12). Pre-training energy was also trivially related to player 
load (χ2 (1) =3.03, P = 0.08, BIC = 335.3, SMD = 0.13), with a one unit 
increase in energy corresponding to a 2.6% (90% CI: 0.1, 5.2) increase in 
player load. The SWC was 4.4% (90% CI: 2.5, 7.9). In comparison, muscle 
soreness (χ2 (1) =1.81, P = 0.18, BIC = 336.8) and sleep (χ2 (1) = 2.24, P = 
0.13, BIC = 336.0) were not related to player load. Linear mixed model 
parameter estimates for the effect of subjective wellness on session RPE 
training load is presented in Table 2. The model containing all subjective 
wellness variables revealed neither perceived muscle soreness (χ2 (1) = 
1.97 P = 0.16), energy (χ2 (1) = 0.03, P = 0.86) or sleep (χ2 (1) = 0.00, P = 
0.99) were related to s-RPE training load. When modelled individually, a 
one unit increase in muscle soreness rating (i.e. participants perceived less 
muscle soreness) corresponded to a trivial, -4.4% (90% CI: -8.4, -0.3) 
decrease in s-RPE training load (χ2 (1) = 3.09, P = 0.08, SMD = -0.05). 
Neither sleep (χ2 (1) = 0.48, P = 0.49) nor energy (χ2 (1) = 1.07, P = 0.30) 
were related to s-RPE training load.  
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[112] Haller 
et al. (2018) 

s-RPE; TD; sprints; 
intense runs; 
playing time; 
accelerations; 
decelerations; 
Catapult load 
 

Higher = 
worse 

unknown Spearman 
correlation 

Correlation value The text states that no significant correlation was found between the 
tracking data of regular training and the VAS scores (muscular fatigue, 
sleep quality, time of sleep, and mental fatigue). However, table 2 shows a 
significant relationship between muscular fatigue and game distance 
covered (r=0.45), playing time (r=0.28) and no. of intense runs (r=0.40). 
 

[90] 
Henderson 
et al. (2018) 

Physical 
performance 
factor 

unclear Wellness and 
subsequent 
load/output 

Multi-level 
mixed models 

Effect size Increased muscle soreness (d=0.09, d=0.11) and stress (d=0.05, d=0.02) 
were associated with a trivial increase in the physical performance factor 
value; whilst a trivial decrease was associated with higher perceived 
recovery (d=-0.02, d=-0.05). Sleep quality and fatigue were not included in 
the best-fit model. 
 

[105] Ihsan 
et al. (2017) 

s-RPE; TD; high 
intensity running 
(HIR); low 
intensity activity 
(LIA); high 
intensity 
acceleration 
(HIACC); high 
intensity 
deceleration 
(HIDEC) 

Higher = 
worse 

Wellness and 
subsequent 
load/output 

Pearson’s 
correlation co-
efficient 

W Hopkins et al. 
(2009) [118]: ≤0.1 
trivial, >0.1–0.3 small, 
>0.3–0.5 moderate, 
>0.5–0.7 large, >0.7–
0.9 very large and 
>0.9– 1.0 almost 
perfect 

When normalised to both time and RPE, changes in pre-game wellness 
(relative to previous match) demonstrated almost perfect associations 
with changes in TD (r = −0.95; −1.00 to −0.82, p = .004), HIR (r = −0.95; 
−1.00 to −0.83, p = .003), LIA (r = −0.94; −1.00 to −0.81, p = .026) and 
HIDEC (r = −0.90;, −0.99 to −0.74, p = 0.008), while very large associations 
were evident with HIACC (r = −0.87; −1.00 to −0.66, p = .004). When 
running performances was normalised to RPE only, the correlation 
magnitudes were reduced for TD (−0.78; −0.99 to −0.46, p = .069), LIA (r = 
−0.69; −0.98 to 0.04, p = .129) and HIDEC (r = −0.89; −1.00 to −0.69, p = 
.018), but remained similar for HIR (r = −0.95; −1.00 to −0.79, p = .003) and 
increased slightly for HIACC (r = −0.90; −0.99 to −0.69, p = .015). Time 
normalisation demonstrated the lowest correlation magnitudes for most 
variables, including HIR (r = −0.20; −0.89 to 0.80, p = .702), LIA (r = −0.64; 
−0.94 to 0.24, p = .172), HIACC (r = −0.56; −0.94 to 0.09, p = .252) and 
HIDEC (r = −0.73; −0.98 to −0.40, p = .096), but not TD (r = −0.85; −0.99 to 
−0.58, p = .032). 
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[99] Malone 
et al. (2017) 

s-RP; TD; HSR; 
sprint distance; 
maximum velocity 
distance; 
maximum velocity 
exposure; PL; PL 
slow 

Higher = 
better 

Wellness and 
subsequent 
load/output 

Generalised 
mixed linear 
models 

Batterham and 
Hopkins (2006) [119] 
magnitude-based 
inferences as 
<75%trivial, ≥75% 
likely, >95% very 
likely, >99.5% almost 
certainly that the 
effect size exceeded 
0.20. 

A wellbeing Z-score of −1 corresponded to a −18 ± 2 m (−3.5 ± 1.1%), 4 ± 1 
m (−4.9 ± 2.1%,) 0.9 ± 0.1 km h−1 (−3.1 ± 2.1%), 1 ± 1 (−4.6 ± 2.9%),25 ± 3 
AU (−4.9 ± 3.1%) and 11 ± 0.5 AU (−8.9 ± 2.9%) reduction in total high 
speed distance, high speed distance, maximal velocity, maximal velocity 
exposures, player load and player load slow respectively (likely to very-
likely negative), compared to those without reduced wellness. A wellbeing 
Z-score of −1 impacted external:internal training load ratios and resulted 
in −0.49 ± 0.12 m min−1,−1.20 ± 0.08 m min−1,−0.02 ± 0.01 AU min−1 in 
total distance:RPE, total high-speed distance:RPE and player load slow:RPE 
respectively (trivial to likely negative). There were no significant effects of 
a wellbeing Z-score of -1 on total distance (m), RPE, total distance (m 
min−1), RPE (AU min−1) and player load:RPE (AU min−1).  
 

[113] Mara 
et al.  
(2015) 

TD; high speed 
distance; 
sprinting; HIACC; 
HIDEC 

Higher = 
worse 

unknown Spearman 
correlation 

Correlation value 
(small = .2, medium = 
.5, large = .8)  

Analysis revealed negative correlations between total distance covered in 
training and muscle soreness in the early-season phase (r = –.571, P = 
0.041) and high-speed distance covered in training and muscle soreness in 
the late-season phase (r = –.577, P = .039). However, there were no 
correlations between training and well-being variables in the preseason 
phase or between well-being and physical-testing variables across the 
season. 
 

[114] 
Moalla et 
al. (2016) 

s-RPE Higher = 
worse 

unknown Pearson’s 
correlation co-
efficient 

W Hopkins et al. 
(2009) [118]: trivial: r 
< 0.1; low: 0.1–0.3; 
moderate: 0.3–0.5; 
large: 0.5–0.7; very 
large: 0.7–0.9; nearly 
perfect > 0.9; and 
perfect: 1 
 

Correlations between daily TL and sleep quality r=0.23 (0.17-0.3), stress 
r=0.30 (0.25-0.37), fatigue r=0.48 (0.43-0.53), DOMS r=0.48 (0.43-0.52), 
Hooper score r=0.47 (0.4-0.54). All significant at p< 0.01. 

[115] 
Rabbani et 
al. (2018) 

s-RPE Higher = 
worse 

unknown Pearson’s 
correlation co-
efficient 

W Hopkin’s et al. 
(2009) [118]: trivial: r 
< 0.1; small: 0.1 < r < 
0.3; moderate: 0.3 < r 
< 0.5; large: 0.5 < r < 
0.7; very large: 0.7 < r 
< 0.9; nearly perfect: r 
> 0.9; perfect: r=1. 
 

s-RPE and self-report measures were expressed as percentage change. 
Small correlation was also observed between Δ s-RPE (changes in group 
mean) and Δ soreness (r=0.17, −0.51; 0.72). A small inverse relationship 
was found between Δ stress and Δs-RPE (r=−0.18, −0.72; 0.50). Very large 
associations were observed between Δs-RPE with Δ Hooper index (r=0.72, 
0.17; 0.93), Δ fatigue (r=0.77, 0.28; 0.94), and Δ sleep (r=0.89, 0.63; 0.98). 
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[107] 
Sampson et 
al. (2019) 

Exponentially 
weighted moving 
average acute to 
chronic workload 
ratio (EWMA 
ACWR) 

Higher = 
better 

Training load 
and 
subsequent 
wellness 

Spearman 
correlation 

Effect was deemed 
clear and was 
qualified with a 
probabilistic term 
using the following 
scale: <0.5%, most 
unlikely; 0.5–5%, very 
unlikely; 5–25%, 
unlikely; 25–75%,  
possible; 75–95%, 
likely; 95–99.5%, very 
likely; and .99.5%, 
most likely. 
 

Significant (p , 0.05), although trivial associations were observed when 
examining the change (Z score) in subjective ratings with “worse” scores in 
overall wellness (r = -0.06, CI -0.10 to -0.02), muscle soreness (r = -0.07, CI 
-0.11 to -0.03), and energy (r = -0.05, CI -0.09 to -0.01) observed when a 
higher ACWR was recorded the previous day.  

[54] Thorpe 
et al. (2015) 

Total high 
intensity running 
(THIR) 

Higher = 
better 

Training load 
and 
subsequent 
wellness 

General linear 
models 

W Hopkin’s (2000) 
[117]: 
<.1 trivial, .1 to .3 
small, .3 to .5 
moderate, .5 to .7 
large, .7 to .9 very 
large, and .9 to 1.0 
almost perfect. 
 

Significant p=<.001 (large r=-.51) correlation between THIR and fatigue. 
No significant correlation between THIR and sleep quality (trivial r=-.04) or 
muscle soreness (trivial/small r=-.10) 
 
 

[108] 
Thorpe et 
al. (2017) 

Total high-speed-
running (HSR) 
distance 

Higher = 
better 

Training load 
and 
subsequent 
wellness 

General linear 
models 

W Hopkin’s (2000) 
[117]: 
<.1 trivial, .1 to .3 
small, .3 to .5 
moderate, .5 to .7 
large, .7 to .9 very 
large, and .9 to 1.0 
almost perfect. 

Variability in ratings of perceived fatigue was correlated to variability in 
total high-speed-running distance covered on the previous 2, 3, and 4 days 
(P < .05; Table 1). Small to moderate correlations were observed for 2- (r = 
–.31), 3- (r = –.42), and 4-day (r = –.28) cumulative total high-speed-
running distance. Correlations between variability in perceived sleep 
quality and muscle soreness and total high-speed-running distance across 
all days were trivial to small and not statistically significant (Table 2 and 3). 
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[109] 
Wellman et 
al. (2017) 

TD; low-intensity 
distance; medium 
intensity distance; 
high-intensity 
distance; sprint 
distance; 
acceleration 
distance; 
deceleration 
distance; PL 

Higher = 
better 

Training load 
and 
subsequent 
wellness 

Random effect 
multi-level 
regression 

Significance testing Perceived Fatigue: Individuals who rated higher fatigue covered 
significantly (p < 0.01) more acceleration and deceleration distance at all 
intensities, and significantly more PL and TD (p < 0.001) than those who 
rated lower.  
Perceived soreness: Those who rated their level of soreness a 1 or 2, 
covered significantly more total distance (p < 0.001), PL (p # 0.05) and 
acceleration and deceleration distance for all intensities (p < 0.05) 
compared to those who selected a 3, 4 or 5. In addition, significantly (p < 
0.05) less maximal-acceleration distance and low-, medium-, and high-
intensity running distance (p < 0.001) was covered by those who rated 
their level of soreness a 4 or 5 compared to those who rated it a 1 or 2, or 
a 3 respectively. 
Perceived Sleep Quality: No significant (p < 0.05) differences in GPS and IA 
variables related to perceived sleep quality existed (Table 6). 
Perceived Stress and Mood: individuals who rated stress a 4 or 5 had 
significantly (p < 0.01) lower PL, in addition to significantly (p < 0.01) less 
total distance, low-, medium-, and high-intensity distance than those who 
rated perceived stress a 3. Significant (p # 0.05) differences were reported 
for all intensities of acceleration and deceleration distance, with 
individuals who rated perceived stress a 4 or 5 covering less distance in all 
zones of intensity than those rating perceived stress a 3, and significantly 
(p < 0.05) less high- and maximum-intensity deceleration distance in those 
who rated perceived stress a 4 or 5 compared to those whose ratings 
were a 1, 2, or 3 (Table 7).  
Individuals who rated mood a 4 or 5 accrued significantly (p < 0.05) less 
PL, total distance and maximum-intensity deceleration distance than 
those who rated their perceived mood a 1 or 2 (Table 7). 
 

[110] 
Wellman et 
al. (2019) 

TD; low-intensity 
distance; medium 
intensity distance; 
high-intensity 
distance; sprint 
distance; 
acceleration 
distance; 
deceleration 
distance; PL 

Higher = 
better 

Training load 
and 
subsequent 
wellness 

Multi-level 
mixed linear 
regressions 

Significance testing Sunday-Perceived Wellness: Significant (p < 0.05) differences in PL, low-, 
medium-, high intensity distance, and total distance, including 
acceleration and deceleration distance at all intensities resulting from 
competitive games on the preceding day, were demonstrated in players 
who rated their level of fatigue and soreness a 1 or 2, compared with 
those who rated it a 3, and those who rated it a 4 or 5. Significant (p < 
0.05) differences in sprint distance were also demonstrated in those who 
rated fatigue a 4 or 5 compared with those who rated fatigue a 1 or 2 
(Table 1).  
Individuals who reported a 3, 4, or 5 for perceived stress the day after 
competition demonstrated significantly (p < 0.05) greater PL, low-, 
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medium-intensity, and total distance, low- and medium-intensity 
deceleration distance, and medium- and high-intensity acceleration 
distance than those who rated perceived stress a 1 or 2 (Table 2).  
The only significant (p < 0.05) findings for the subscale of sleep quality 
were for maximal-intensity deceleration distance between those whose 
ratings were a 1 or 2 vs. a 3, and those who rated sleep quality a 1 or 2 vs. 
a 4 or 5 (Table 2).  
No significant differences in movement variables were demonstrated for 
subscales of mood.  
Thursday-Perceived Wellness: Individuals who rated their perceived 
fatigue a 4 or 5 on both Sunday and Thursday accumulated significantly (p 
< 0.05) less high-intensity deceleration and maximal-intensity acceleration 
distance on Tuesday and Wednesday practices than those who rated 
fatigue a 1 or 2 on Sunday and improved to a 3 on Thursday, and those 
who reported a 1, 2, or 3 on Sunday and improved to 4 or 5 on Thursday 
(Table 3). 
When comparing players whose rating of perceived soreness improved 
from Sunday to Thursday, those who rated soreness a 4 or 5 on Thursday, 
accumulated significantly (p < 0.05) more PL on Tuesday and Wednesday 
than those who rated soreness a 3 on Thursday. Individuals whose 
perceived soreness was a 3 on Thursday and the same or higher score on 
Sunday achieved  
significantly (p < 0.05) less PL than those whose perceived rating of 
soreness was a 3 on Thursday but lower (1 or 2) on Sunday. Players who 
rated soreness a 4 or 5 on both Sunday and Thursday had significantly (p < 
0.05) higher cumulative PL resulting from Tuesday and Wednesday 
practices than those who rated soreness a 4 or 5 on Thursday and a 1, 2, 
or 3 on Sunday. Significantly (p < 0.05) more total-, maximal-, and high 
intensity acceleration and deceleration distance was accumulated on 
Tuesday and Wednesday by those who rated soreness a 4 or 5 on both 
Sunday and Thursday, compared with those whose rating was a 3 on 
Thursday and the same or higher on Sunday (Table 4).  
Players who rated perceived stress a 4 or 5 on both Sunday and Thursday 
accumulated significantly (p < 0.05) greater PL, total-, sprint-, and 
maximal-acceleration and deceleration distance on Tuesday and 
Wednesday than those who rated stress a 1, 2, or 3 on Sunday and 
improved to a 4 or 5 on Thursday, and those who rated stress a 3, 4, or 5 
on Sunday and increased to a 3 on Thursday. Individuals who rated 
perceived stress a 4 or 5 on both Sunday and Thursday achieved 
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significantly (p < 0.05) less total distance on Tuesday and Wednesday than 
those whose perceived stress was a 1 or 2 on Thursday and the same or 
higher on Sunday (Table 5).  
Players who rated sleep quality a 4 or 5 on both Sunday and Thursday 
accrued significantly (p < 0.05) more sprint distance on Tuesday and 
Wednesday practice sessions than those who rated sleep quality a 3 on 
Thursday and a 1 or 2 on Sunday (Table 6). 
 

       

s-RPE: session rate of perceived exertion; TL: training load; ITL: internal training load; HSR: high speed running; TD: total distance; DOMS: delayed onset muscle soreness; PL: player load 
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3.5 DISCUSSION 

The aims of this chapter were to identify the applications and design of single-item self-report 

measures used in team sport athlete monitoring and to present their relationship with measures 

of training load. Predominant findings include a paucity of evidenced-based practice in the 

adoption and design of single-item self-report measures beyond general recommendations, a 

variety of data collection and analysis techniques, and a spectrum of none to very large correlations 

with measures of training load. This review has provided an in-depth critical analysis of the 

implementation and use of single-item self-report measures in team sport and highlighted the lack 

of quality and rigour in how these measures are approached and utilised.  

Readers should be vigilant in their interpretation of results regarding the direction of the scale (i.e. 

higher or lower scores reflecting better wellness) with respect to positive or negative relationships 

with training load, the direction of the proposed effect, the type of training load measure used in 

the study (i.e. internal s-RPE or external load measures), and with the analysis approaches used. 

The heterogeneity of the methodological approaches made synthesis of the results challenging. 

3.5.1 Self-report measure overview 

Although heterogenous, the predominant measures of well-being used in the included studies were 

fatigue, muscle soreness, sleep quality, and stress, whilst the predominant scale was 7-point. 

Similar to findings from Chapter 2, the measures were mostly those of physical ‘wellness’ rather 

than holistic well-being. However, a concerning finding was the lenient interpretation and citation 

of previous recommendations used for the custom self-report measure design. This was frequently 

related to references of the work of Hooper, Mackinnon and colleagues. Whilst 12 studies 

referenced a 1995 review by Hooper and Mackinnon [86] for their chosen self-report measures, 

most of these utilised a design closer to the questionnaire used by Hooper, Mackinnon and 

colleagues in an original paper from 1995 [121], rather than the recommendations made in the 

cited review. Specifically, the original study utilised a 7-point scale of 4 items [121], where the 

review recommended a 5-point scale of 7 items [86]. This included in some cases the construction 

of a ‘Hooper Index’ or ‘Hooper Score’, (also referred to as ‘Hooper Scale’ in other studies) neither 

of which the terms nor the summing method were suggested by the authors in the referenced 

studies. This naming alludes to the idea of a validated measure and was subsequently cited by 

others. These approaches create a challenge for the development of knowledge regarding the 

clinical utility of single-item self-report measures, undermine the external validity of this body of 

research, and substantiate the need for more evidence-based and consistent approaches in future 

work. 
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3.5.2 Relationship between measures of wellness and measures of training load 

Results for the existence, size and direction of a relationship between single-item self-report 

measures and measures of training load were varied for both composite and individual measures, 

creating a challenge in making inferences or conclusions from the results. The existence of a 

relationship appeared more prominent in studies which used measures of correlation than those 

which used linear mixed models, potentially due to the mixed models accounting for the correlation 

within repeated measures for each athlete. This was most notable in the study by Ihsan et al. when 

measures were normalised to time and RPE [105], however, this study had a small number of 

observations (maximum of 72). Although the statistical methods were deemed appropriate in all 

studies, methods which account for repeated measures are more appropriate in research which 

considers longitudinal data [122]. In addition, the alternative values used for analysis (e.g. changes 

in values, mean scores) limit the ability to group and evaluate the relationships described. The 

challenge of this heterogeneity in the measures and analysis used is illustrated in Figure 3-3 and 

highlights a requirement for uniformity in approach if single-item ASRM are to be designed and 

investigated as predictive tools or performance indicators.  

 

Figure 3-3: Challenges in measurement and analysis 

Figure 3-3 depicts on either side the respective measurement challenges associated with assessing load 
and wellness. The analysis challenges are presented in the centre, including the direction of the effect and 

the values used. 
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A review by Saw et al. sought to investigate the relationship between validated ASRM and objective 

measures of well-being, in addition to their response to acute and chronic training load [42]. Whilst 

the authors found ASRM to be responsive to load [42], their analysis utilised a bespoke method of 

measuring sensitivity and consistency which was not replicable. In addition, the self-report 

measures used in the review by Saw et al. were typically retrospective; they often referred to a 

time period in the previous week (e.g. POMS) or the previous 3 days (e.g. RESTQ-S) in contrast to 

the predominantly daily measured single-items evaluated here. Subscales identified as useful in the 

review by Saw et al. were vigour/motivation, physical symptoms/injury, non-training stress, 

fatigue, physical recovery, general health/well-being, and “being in shape” [42]; only one of which 

directly overlaps with the measures found in the current review (i.e. fatigue). 

3.5.3 Review context 

One of the most challenging aspects of conducting research into the utilisation of self-report 

measures of athlete well-being, and by extension, conducting a narrative synthesis of this 

literature, is the tendency for observations to be made in an uncontrolled, ‘real-world’ 

environment. Four studies explicitly stated that the measures used were part of the normal team 

monitoring routine, whilst 18 studies did not specify if methods existed previously or were 

implemented for research purposes. However, only one study stated that interim results from the 

data collection were not provided to coaching staff. Further demonstrating the degree of 

heterogeneity between the studies included in this review, a variety of inclusion and exclusion 

strategies were employed in analysis, involving the requirement or ‘happening’ of full participation 

(n=6) [54,104,108,111,114,115], minimum training or competition participation requirements 

(n=6) [101,106,110,112,116], exclusion of goalkeepers (n=2) [111,113], and the requirement for 

ordinal self-report data to be normally distributed (n=2) [99,102]. A further 7 

[90,98,100,103,105,107,109] studies made no reference to any requirements for the inclusion or 

exclusion of participants or data. It is unclear in all other studies whether the self-report data was 

or may have been used by practitioners to manipulate training design or participation throughout 

the study period, thus creating interdependency between consecutive observations. Caution must 

be applied in making recommendations based on such studies [123]. In light of these issues, the 

investigator would echo the recommendations of Fullagar et al. [124], who previously suggested 

that studies such as these which lack experimental control should be presented as case reports and 

resist from inferences outside general observations.  

Whilst research requires controlled experiments to establish confidence in a result, there is also 

the argument that controlled, lab-based tests do not transfer to application in the real-world 

environment. If the isolated relationship between training load and ASRM data is clinically relevant, 
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then we require controlled data collection to identify the true relationship. However, in a real-

world scenario, these measures are unlikely to be influenced by training load in isolation, as they 

will be also be determined by factors such as recovery, and psychological and social influences. This 

may suggest M-ASRM to be a more appropriate measure of ‘readiness’ rather than ‘response’, yet, 

separating or defining these concepts is ever elusive. Studies included in this review which explicitly 

evaluated the effect of pre-training wellness on subsequent output found predominantly trivial 

results. In addition, and from a practical viewpoint, none of the included studies discussed 

adherence or compliance rates with the self-report measures used, and if this influenced the 

observation numbers or analysis approaches.  

3.5.4 Considerations for practice 

The existence and nature of any objective relationship between training load and well-being 

creates an interesting debate for practitioners seeking to use these outcomes to inform their 

clinical decision-making processes. For example, the clinical significance of a specific summed 

wellness z-score of -1 corresponding to a difference of 4m sprint distance in training [99], is unclear. 

It must be considered whether these small correlations and magnitude-based inferences of 

heterogenous self-report data can adequately inform future measure design and if they justify the 

appropriateness of single-item ASRM use in its currently recommended form. Furthermore, many 

of the recommendations that inform the design and implementation of single-item ASRM systems 

are based on studies discussing measures for monitoring a state of overtraining, and as such, 

narrow Likert scales may not be sensitive to smaller day-to-day variations in athlete state.  

It was not possible to identify long-term relationships between single-item ASRM and training load 

measures due to the nature of the included studies focusing primarily on daily/weekly analysis, yet, 

single-item self-report data may reflect different stages of the season or binary changes in the days 

post-training or competition. However, one included study found that the sensitivity of the 

wellness measures did not improve with accumulated training loads  [108]. 

3.6 LIMITATIONS 

While this chapter provides insight into this complex area of sports science and medicine research, 

there are a number of limitations which should be acknowledged. First, the potential for studies 

that identify significant correlations between ASRM and training load being more likely to be 

published than those that do not is high, but also very difficult to detect. The use of a funnel plot 

and its associated statistics is typically used in intervention research to elucidate such bias, however 

this was not possible due to the heterogeneity of the studies (and their associated primary and 
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secondary outcomes) included in this review. Publication bias, if it exists, may result in an over-

estimation of the strength of the relationship between the measures evaluated in this review. Next, 

study heterogeneity, including the variations in the self-report and training load measures used, 

the different frequencies and durations of administration and the alternative statistical analysis 

approaches made synthesising this literature particularly challenging, and the ability to make 

definitive conclusions impossible. These limitations highlight the need for further research and 

more critical consideration in the design, use and analysis of self-report measures in research and 

practice, beyond interpreting general recommendations for athlete self-appraisal. 

3.7 CONCLUSION 

Chapter 3 concludes that team sports programmes are interpreting general recommendations in 

their use of single-item self-report measures which predominantly feature fatigue, sleep quality, 

muscle soreness, stress, mood, and often a summed score. Results from studies with the largest 

numbers of observations found predominantly trivial to moderate associations between single-

item self-report measures and measures of training load. Where associations were found, the 

direction of the relationship was predominantly negative (i.e. where training load increased, 

wellness decreased). Further research is required to establish the objective clinical utility of single-

item ASRM, and there is a requirement for evidence-based practice to be applied in the design and 

application of these measures. 

Findings from Section A have illustrated the current knowledge in the applications of M-ASRM in 

team sport through reviews of the technology landscape and literature respectively. However, it is 

yet unclear how users should best apply M-ASRM in practice. The heterogeneity of the studies 

included in the current review leaves unanswered questions in the clinical utility of M-ASRM as a 

surveillance and decision-making tool in load monitoring. Therefore, it is warranted to investigate 

the clinical utility of an M-ASRM in applied team sport through mixed-methods. 
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Section B 
Experimental Chapters 
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Duignan C, Slevin P, Caulfield B, Blake C, ‘Mobile Athlete Self-Report Measures and the 

Complexities of Implementation’, Journal of Sports Science and Medicine, 2019;18, 405 - 412. See 

Publications. 

 

 

  



 

54 
 

4 CHAPTER FOUR | CASE STUDY: EXPLORATION OF M-ASRM DATA 

FROM AN ELITE GAELIC FOOTBALL TEAM OVER A SINGLE SEASON 

4.1 INTRODUCTION 

The use of athlete self-appraisal techniques is consistently recommended in the athlete monitoring 

literature [15,86,94], yet the current knowledge leaves practitioners in unknown territory regarding 

the application and best-practice use of M-ASRM, including the appropriateness of use in decision-

making processes. A paucity of evidence-based and empirically derived measures creates 

uncertainty in the validity and reliability of M-ASRM as a pertinent measure of athlete well-being 

in general, and as related to training [40]. 

Sports programmes are commonly utilising M-ASRM in athlete monitoring processes [24] and it is 

evident that they are being marketed as injury prevention and performance enhancing tools 

(Chapter 2), yet literature on the measurement properties or predictive abilities of such tools is 

sparse. Recommendations for evidence-based ASRM development have been compiled [40], 

however, the ease of use and sport specificity inherent with custom measures are the leading 

factors in their being chosen over existing empirical measures [24,42].  

There is a paucity of evidence for the objective clinical utility of M-ASRM (i.e. the relevance or 

usefulness related to the characteristics of the measure itself); what the data tells the user over a 

season, how it relates to training load and contextual factors, and how it can be used objectively to 

provide value to users. In addition, it remains unclear what the limitations of such data are, and 

what clinical uses are appropriate or inappropriate. Therefore, mixed method approaches are 

required to investigate the clinical utility of M-ASRM in practice. 

This chapter seeks to investigate the objective clinical utility of data collected using a pre-existing 

M-ASRM in elite Gaelic games. By initially exploring the properties of the measure, the way users 

respond over a season, how the data relates to events, and the relationship with measures of 

training load, we can begin to understand the appropriate use cases for sports programmes.  

4.2 AIMS AND OBJECTIVES 

The aim of Chapter 4 is to investigate the objective clinical utility of M-ASRM data in an elite Gaelic 

football team. The objectives set to achieve this aim are as follows: 

• Explore the properties of data collected with a typical M-ASRM 
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• Describe the patterns of M-ASRM data over a season 

• Investigate the relationship between the M-ASRM data and measures of training load  

4.3 METHODS 

4.3.1 Participants 

Participants totalled 41 male elite Gaelic football players from a single team, aged from 19 to 33 

years (23.9 + 3.4 years). The team was recruited for this study by the principal investigator who was 

their lead physiotherapist. Sixteen of the 41 players were full-time students, and the working 

professionals were employed in a range of physical and sedentary jobs, with 4 players (10%) often 

working night shifts. The team partaking in this study represent a small, rural county with a 

population density of 20.17 per square km. Similar to other rural teams, 26 of the 41 players lived 

a significant distance from their home county (between 121km – 178km) for either work or studies 

(usually Monday to Friday) during most of the season. Ethical approval for this study was granted 

by University College Dublin Human Research Ethics Committee (Appendix 10.4) and written 

informed consent was obtained prior to data collection (Appendix 10.5).  

4.3.2 Season 

Standard pitch-based training practices were three sessions per week: two training sessions on 

weekdays (usually Tuesday and Friday evenings) and either another training or a competitive game 

at the weekend (usually Sunday). Collective gym sessions were completed twice weekly (Monday 

and Thursday evenings) in two locations to minimise further travel for players.  The team competed 

in Division 4 League football. 

The 2017/18 inter-county season ran as follows: pre-season training was in November and 

December 2017 and pre-season competitions began in early January with 4 provincial games both 

on weeknights and weekends. This was followed closely by the National League which began in late 

January and ran 5 games over 9 weekends until late March (two games from the 7-game league 

were cancelled due to poor weather conditions in 2018). April saw players return to play with their 

clubs for two weeks, followed by two weeks of inter-county training in preparation for 

championship. The All-Ireland Senior Football Championship began in early May with the study 

team making it to the last 16 of 32 teams, having 4 championship games over two months and 

exiting the competition in late June (Table 4-1). The total time of data collection was therefore, 243 

days. 
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Table 4-1: Season outline 

2017 2018 
Nov Dec Jan Feb Mar Apr May Jun 

Pre-season 
training 

Pre-season 
league 

National League Club league and 
All-Ireland 
preparation 
 

All-Ireland 
Championship 

22 pitch-
based 
training 
sessions 

4 games 
7 pitch-based 
training sessions 

5 games 
17 pitch-based 
training sessions 

2 club games 
2 friendlies 
9 pitch-based 
training sessions 

4 games 
1 friendly 
1 overseas trip 
19 pitch-based 
training sessions 

     

4.3.3 Data Sources 

The data sources used for this study were two existing systems, both of which are routine for an 

elite Gaelic football team (M-ASRM and GPS).  

4.3.3.1 Metrifit RTP (Ready to Perform) 

The team employed the use of Metrifit RTP as their M-ASRM (Health and Sport Technologies Ltd, 

Dundalk, Ireland). Metrifit RTP is web-based, and the user interface is compatible with both mobile 

and desktop; it is comprised of: (1) a Body and Mind section, whereby daily, players were asked to 

rate seven dimensions (muscle readiness; stress; mood state; energy levels; sleep quality; 

yesterday’s nutrition; health) on a 5-point Likert scale (Table 4-2), in addition to their sleep duration 

and other relevant information (Figure 4-1) (Appendix 10.6), (2) an activity log feature, whereby 

players could log any training activity they had done: the type, duration, and rate of perceived 

exertion on the 10-point Borg scale (RPE) (Appendix 10.7); and (3) a self-report injury and illness 

record, whereby the record can be controlled by the administrator for accuracy (see Appendix 

10.6). As a measure described with respect to the previous day, the item for yesterday’s nutrition 

has been excluded from analysis in this chapter as it did not fit the model of measurement for the 

current athlete state. Metrifit RTP calculates an IP protected weighted ‘readiness to perform’ 

percentage score based on daily inputs which has also been excluded from analysis as it includes a 

weighting for yesterday’s nutrition. However, a composite score has been provided for analysis by 

summing the six remaining individual measures. The summing approach was utilised based on 

those identified in Chapter 3, where stronger associations were demonstrated between training 

load and a summed wellness score than with an average wellness score.  

Players were introduced to the system, its rationale and how to use it during a group meeting in 

pre-season. Each player was emailed a user information document composed by Metrifit (Appendix 

10.7) which introduced and outlined the product and how to use it in detail. As new players joined 
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the team, they were also sent this document, however, a formal system introduction was not 

always possible in the applied setting. Some players were already familiar with system, having used 

it with another management team during the previous season. 

The players were asked to fill out the Body and Mind section daily and the activity log section after 

any relevant activity. Players received a daily reminder to fill out the Body and Mind section through 

a Whatsapp group message and were asked to have it filled out by 11am when possible. Extra 

reminders, incentives to complete the M-ASRM or use by the management team could not be 

controlled for in the applied setting and were not recorded. Metrifit data could be backdated for 3 

days and the timing of completion is unknown.  

Table 4-2: Metrifit scale descriptors 

Scale point 1 2 3 4 5 

Colour code 
 

Red Red Amber Green Green 

Mood State Very Irritable, 
easily 
annoyed and 
feeling down 

Bad mood, 
snappy and 
somewhat 
irritable 
 

OK mood – 
not good or 
bad 

Good mood Excellent 
mood 

Sleep 
Quality 

Didn’t sleep at 
all/Feeling 
extremely 
exhausted 

Feeling tired/ 
Had difficulty 
falling 
asleep/Woke 
up more than 
once 
 

Slept OK but 
woke up 
feeling tired 

Good night’s 
sleep; Feeling 
refreshed 

Had a 
great 
sleep.  
Feeling 
very 
refreshed 

Energy 
Levels 

Very lethargic 
– no energy at 
all 
 

Very low 
energy levels 

Reasonable 
energy levels 

Good energy 
levels 

Full of 
energy 

Muscle 
Readiness 

Extremely 
sore/mobility 
impaired 
 

Very sore Quite 
sore/More 
sore than 
usual 
 

Mild soreness/ 
nothing 
unusual 

Not sore 
at all 

Stress Extremely 
stressed/ 
Unable to 
cope 

Feeling 
stressed and 
overwhelmed 

Feeling 
stressed but 
coping 

Minor/Healthy 
/productive 
stress 

Chilled 
out, 
totally 
relaxed, 
No stress 
at all 
 

Health So sick have 
to stay in bed 

Feeling well 
below par 

 Just OK Feeling 
healthy/normal 

Never 
better 
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Figure 4-1: Athlete facing screen for Metrifit RTP 'Body and Mind' section 

 

4.3.3.2 PLAYERTEK GPS 

GPS data from pitch-based training sessions and competitive games were recorded using 

PLAYERTEK (Catapult Sports, Melbourne, Australia) see Figure 4-2. Metrics recorded include total 

distance (m), sprint distance (m), distance per minute (m/min) and top speed (m/s) achieved in 

each session (see Appendix 10.8). Sprint distance per minute (m/min) was then calculated by 

dividing sprint distance by session duration. 

Custom vests for the GPS units (PLAYERTEK) were provided to each player at the start of the season. 

Each GPS device was given a player code and players were instructed to turn it on before they left 

the dressing room and turn it off when they came back in. The recorded duration of the session 

was affected by how the player did this: how early the player left the dressing room and how late 

they came back in, in addition to the distance per minute metrics being affected by injury or 
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alternative training, stepping out of a drill, etc. Under the study conditions it was not possible to 

record these events. PLAYERTEK does not provide access to raw data to allow for post-processing. 

 

Figure 4-2: PLAYERTEK GPS unit and vest 

   

4.3.4 Data Analysis 

The analysis approach described in this chapter aims initially to understand the properties of the 

M-ASRM itself, moving on to explore the patterns of response, and lastly to investigate the 

relationship with measures of training load.  

4.3.4.1 Data properties  

This section seeks to explore the measurement properties of the M-ASRM through ceiling and floor 

effects, data distribution, reliability, correlation and principal component analysis. 

Ceiling and floor effects of the M-ASRM were explored by determining the percentage of responses 

at each level of the scale for each measure. To investigate data normality and measure reliability, 

athlete responses from three subsequent Thursdays with standard training practices and no 

competitive games were chosen. These were four (day one), five, (day two) and six (day three) 

weeks into data collection respectively, and were chosen on the basis that they had allowed for 

user familiarity with the measures whilst inputs would not be impacted by previous day training or 

weekly competition. These data were tested for normality with the one sample Kolmogorov 

Smirnov test using IBM Statistical Package for the Social Sciences (SPSS) [125,126]. In the event that 

the data were not normally distributed, each measure and the summed score for each day were 

log-transformed in an attempt to account for non-normality [127]. 

To investigate the reliability of the measures, a two-way random intra-class correlation (ICC) 

analysis was conducted on the data from the three consecutive Thursdays using Hopkin’s 

spreadsheet for analysis of reliability [128]. ICC is a measure of relative reliability and provides an 
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estimate of the error variance [129,130]. The coefficients and confidence intervals were taken from 

calculations using the log-transformed data, whilst the raw typical error (standard error of 

measurement [SEM]) was extracted for interpretability. These measurements were not under strict 

test re-test conditions but are intended to reflect variation in the measures from week to week 

under similar conditions.  

The content validity of the M-ASRM appeared acceptable based on the use of similar measures in 

the market (Chapter 2) and literature (Chapter 3). To investigate the relationship between the six 

single-item measures, an inter-item Spearman correlation analysis was conducted using SPSS 

[131]. The internal consistency of the six measures was estimated using Cronbach’s alpha [132]. A 

principal component analysis (PCA) was conducted using SPSS to further explore the relationship 

between the six measures. PCA reduces the variables into a smaller number of uncorrelated 

components or factors, which are a linear combination of variables. An un-rotated PCA solution 

was extracted and components were retained based on eigenvalues greater than one [133]. In the 

event that the principal components found did not account for 80% of the variance, the eigenvalue 

would be lowered to explore the existence of further components with an eigenvalue of greater 

than 0.7 [134].  

4.3.4.2 Data patterns  

To explore the response patterns evident in the M-ASRM, this section focuses initially on measures 

of central tendency and variability, moving to explore time- and event-based patterns between 

pre-season and in-season and in the days post-match. 

The nature of the M-ASRM data was explored via investigation of the mean, median, mode, 

minimum and maximum values, inter-quartile range (IQR) and co-efficient of variability (CV) for 

each measure across the full season; all calculations were conducted using Microsoft Excel. An 

exploratory comparison of mean scores between pre-season (Nov-Dec) and in-season (Jan-Jun) was 

conducted for each measure using a paired t-test, with effect sizes calculated as Cohen’s d. Players 

were required to have a minimum of one month of data in both pre- and in-season to be included 

in the t-test comparison. Heat maps to demonstrate the response patterns in the measures were 

produced by collaborator WJ using MATLAB (The MathWorks, Inc., Natick, MA, United States) with 

a subset of the cohort (those who had data recorded on at least 75% of the study days).  

To explore the post-match wellness response over time, a repeated measure ANOVA was 

conducted using SPSS to examine if the summed and individual wellness measures remained 

consistent from match day, to match day plus one and match day plus two, for ten competitive 

games. Observations were nested within matches (session), so ‘match’ was also included as a 
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random factor to control for correlated measures. Results are reported as an F statistic with partial 

eta squared [135]. Statistical significance was set at p<0.05 for all analyses. 

4.3.4.3 Relationship with measures of training load  

Linear mixed models were conducted using RStudio (RStudio, Boston, MA, United States) by 

collaborators AJ and NS to investigate the relationship between measures of external (distance per 

minute and sprint distance per minute) and internal training load (RPE and s-RPE), and the wellness 

measures. As per findings from Chapter 3 on the interdependencies of real-world M-ASRM data, 

the models were run only with wellness as the dependent variable (i.e. previous day training load 

as the predictor variable and next day wellness as the dependent variable). Same day data (i.e. 

wellness as the predictor variable for subsequent same day training load) was excluded on the basis 

that training load could have been altered in response to M-ASRM data.  

GPS data for competitive games was retained only where the athlete played the entire game to 

minimise the impact of noise in the data, i.e. data were excluded where a substitution was made. 

GPS data for training sessions were excluded from analysis due to the level of noise in the data as 

previously described - significant variability in GPS wear-time and variability in outputs due to an 

inability to account for varying levels of training participation. RPE and session duration were self-

reported by the athletes through Metrifit RTP after any activity and coded by activity type, i.e. 

match or training. Session rate of perceived exertion (s-RPE) in arbitrary units (AU) was 

automatically calculated by the M-ASRM by multiplying RPE by duration in minutes for each 

session.  

The linear mixed models were conducted with athlete as a default random effect to account for 

repeated measures within each athlete. Session (i.e. training or match) was included as a random 

effect in initial exploratory analysis however, it did not contribute significantly to the model and 

therefore was not included in the main analysis. For each model, the composite or individual 

wellness score was the dependent variable. The significance of the load measure as a predictor of 

wellness was tested by comparison to a null model (load measure omitted), using a likelihood ratio 

test. The results are reported as regression coefficients with associated p values. 

4.4 RESULTS 

4.4.1 Data properties 

The total number of observations from all 41 athletes equalled 6,704 for each measure. The missing 

data is largely accounted for by changes in the team panel. Average compliance with the M-ASRM 

relative to total data collection days was 67%, while relative to days on the team was 91% (range 
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59%-100%). Percentage responses per scale level per measure are presented in Table 4-3. Twenty-

three athletes had data recorded on all three days chosen for analysis of normality and reliability. 

Data were not normally distributed for any measure and log transformation did not improve 

normality. The results of the ICCs using Hopkin’s reliability spreadsheet for each measure over the 

three consecutive Thursdays are presented in Table 4-4. The inter-item correlation matrix for the 

measures taken across the full season (n=6704) is presented in Table 4-5. A Cronbach’s alpha score 

of 0.84 demonstrated acceptably high internal consistency. 

 

Table 4-3: Response percentages for each scale point (n=6704) 

 5 4 3 2 1 

Mood state 20.03% 67.93% 11.64% 0.39% 0.00% 

Sleep quality 13.93% 63.73% 19.93% 2.36% 0.06% 

Muscle readiness 13.15% 69.97% 15.03% 1.63% 0.21% 

Energy levels 13.06% 66.38% 19.16% 1.36% 0.03% 

Health 24.25% 63.47% 10.86% 1.38% 0.05% 

Stress 23.52% 69.42% 6.15% 0.91% 0.00% 

 
 

 

Table 4-4: ICC results from Hopkins spreadsheets using log-transformed data (n=23) 

 Mean ICC Mean lower 
conf. limit 

Mean upper 
conf. limit 

Raw typical 
error (SEM) 

Mood state 0.71 0.53 0.84 0.31 

Sleep quality 0.53 0.30 0.72 0.50 

Energy levels 0.46 0.22 0.67 0.46 

Health 0.40 0.15 0.63 0.61 

Stress 0.28 0.03 0.54 0.47 

Muscle readiness 0.36 0.11 0.60 0.48 

Summed wellness 0.63 0.42 0.79 1.71 
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Table 4-5: Inter-item correlation matrix (n=6704) 

 
Mood 
State 

Sleep 
Quality 

Energy 
Levels 

Health Stress Muscle 
Readiness 

Summed 
wellness 

Mood state 1.000       

Sleep 
quality 

0.502** 1.000      

Energy 
levels 

0.565** 0.611** 1.000     

Health 0.647** 0.441** 0.550** 1.000    

Stress 0.646** 0.404** 0.436** 0.605** 1.000   

Muscle 
readiness 

0.383** 0.330** 0.415** 0.356** 0.373** 1.000  

Summed 
wellness 

0.762** 0.722** 0.766** 0.765** 0.699** 0.611** 1.000 

**correlation is significant at 0.01 

 

The principal component analysis reduced the six individual measures to one major component 

which explained 55% of the variance. When the eigenvalue was set to 0.7, two further components 

explained 12% and 11% of the variance, respectively (Table 4-6). The component matrix is shown 

in Table 4-7 and suggests that all measures had a large positive association with PC1, whilst PC2 

had a large positive association with muscle readiness. PC3 was positively associated with muscle 

readiness and stress and negatively associated with sleep quality and energy levels.  

 

Table 4-6: Total variance explained in PCA (n=6704) 

Component Eigenvalue % of Variance Cumulative % 

1 3.347 55.781 55.781 

2 .758 12.626 68.407 

3 .720 11.995 80.402 

4 .471 7.853 88.255 

5 .366 6.097 94.352 

6 .339 5.648 100.000 
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Table 4-7: Component matrix for PCA 

 PC1 PC2 PC3 

Mood state .827 -.216 .063 

Sleep quality .728 .153 -.522 

Energy levels .805 .169 -.319 

Health .786 -.273 .068 

Stress .728 -.344 .382 

Muscle readiness .581 .683 .436 

 
   

4.4.2 Data patterns 

All observations (n=6,704) were used to identify the central tendency and variability of the M-ASRM 

(Table 4-8). Each measure consistently centred around point 4 on the 5-point Likert scale and 

presented with a narrow IQR. Examples of individual response variability per player for stress and 

sleep quality can be found in Appendix 10.9. Data for thirty-four athletes were available for 

inclusion in the paired t-tests comparing pre-season and in-season mean player inputs. Results 

were not significantly different for stress, mood state and health, but there were significant 

differences for sleep quality (p=0.004, d=0.215), muscle readiness (p=0.005, d=0.334), energy levels 

(p=0.002, d=0.242) and summed wellness (p=0.026, d=0.145), see Table 4-9.  

 

Table 4-8: Measures of central tendency and variability for each self-report item (n=6704) 

 Mood 
State 

Sleep 
Quality 

Energy 
Levels 

Health Stress Muscle 
Readiness 

Summed 

Mean(SD) 4.1 (0.56) 3.9 (0.65) 3.9 (0.61) 4.1 (0.64) 4.15 (0.55) 3.9 (0.6) 24.2 (0.7) 

Median 4 3.96 3.95 4 4 3.95 23.8 

Mode 4 3.96 3.94 3.99 4 3.95 23.7 

Max  4.99 4.97 4.72 4.99 5 4.76 29.5 

Min  2.99 2.65 2.82 2.79 2.99 2.76 19.4 

IQR1 3.95 3.67 3.64 3.91 4 3.73 22.7 

IQR3 4.09 3.99 3.99 4.16 4.32 4.03 25.4 

CV (P) 

CV (D) 

9.64% 

13.8% 

13.68% 

16.4% 

12.26% 

15.15% 

10.29% 

15.29% 

8.1% 

13.1% 

11.96% 

14.57% 

6.4% 

11% 

Values calculated as a daily average. P = CV calculated as an average of individual player’s CV. D= CV calculated as an 
average of the daily CV. 
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Table 4-9: Results for the paired t-test comparing player mean pre-season and in-season values (n=34) 

 Mean pre-

season (SD) 

Mean in-season 

(SD) 

t statistic df p-value 

Mood state 4.0 (0.5) 4.0 (0.4) -0.491 33 0.627 

Sleep quality 3.8 (0.4) 3.9 (0.4) -3.102 33 0.004** 

Energy levels 3.8 (0.4) 3.9 (0.4) -3.392 33 0.002** 

Health 4.0 (0.5) 4.1 (0.4) -1.347 33 0.187 

Stress 4.1 (0.4) 4.1 (0.4)  0.120 33 0.905 

Muscle readiness 3.8 (0.4) 4.0 (0.3) -2.993 33 0.005** 

Summed wellness 23.7 (2.3) 24.1 (2.1) -2.338 33 0.026* 

*significant at 0.05 **significant at 0.01 

 

Heat maps shown in Figure 4-3 and Figure 4-4 illustrate longitudinal scoring and the variable 

choices for stress and sleep quality. Heat maps for all measures can be found in Appendix 10.10. 

Twenty-one players had recorded data for at least 75% of the study days (i.e. 182 out of 243) and 

were included in the visualisations. Heat maps were subsequently contrasted between home (n=8) 

and away based (n=11) players (see  Appendix 10.10). 

  



 

66 
 

 

Figure 4-3: Heatmap representing season long data for stress4 

 

Figure 4-4: Heatmap representing season long data for sleep quality 

 

4 Each row in the heat map represents an athlete on the y-axis. Days over the season are represented on the 
x-axis. Black sections are missing data, and the colours represent each level of the scale which was inputted, 
in the stress heat map – white=2 and dark blue=5, whilst for sleep quality white=1. The visualisation shows 
that some athletes are more stable in their reporting than others and that the predominant inputs are point 
4 and point 5 on the Likert scale. Sleep quality and stress and have been chosen to illustrate the most and 
least variable measure, respectively. 
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The repeated measure ANOVA examined if M-ASRM data was consistent from match day, to match 

day +1, to match day +2 over ten competitive games. There was a statistically significant effect of 

time on summed wellness (F(2,192) = 11.365, p=<0.001, ηp
2=0.106) and of match on summed 

wellness (F(9,192) = 2.542, p=0.009, ηp
2=0.106), but no interaction effect of days*matches (Figure 

4-5). There was a statistically significant effect of time on sleep quality (F(2,192) = 5.008, p=0.008, 

ηp
2=0.050) and of match on sleep quality (F(9,192) = 4.200, p=<0.001, ηp

2=0.164), but no interaction 

effect of days*matches. There was a statistically significant effect of time on muscle readiness 

(F(2,192) = 20.947, p=<0.001, ηp
2= 0.179) and of match on muscle readiness (F(9,192) = 3.35, 

p=0.001, ηp
2=0.136 ), but no interaction effect of days*matches. There was a statistically significant 

effect of time on mood state (F(2,192) = 4.074, p=0.019, ηp
2=0.041) and of match on mood state 

(F(9,192) = 4.274, p=<0.001, ηp
2=0.167), but no interaction effect of days*matches. There was a 

statistically significant effect of time on energy levels (F(2,192) = 18.368, p=<0.001, ηp
2=0.161) and 

of match on energy levels (F(9,192) = 2.14, p=0.028, ηp
2=0.091), but no interaction effect of 

days*matches. There was no effect of time or match on health or stress values from match day to 

match day plus one or match day plus two for the ten games. The lack of interaction effects suggests 

the change in measures from match day, to match day plus one and match day plus two were 

consistent for each measure, regardless of the characteristics of the match. Descriptive statistics 

are presented in Table 4-10. Time plots for all measures can be found in Appendix 10.11.  

 

Table 4-10: Mean scores for the ANOVA timepoints 

 Match day Match day +1 Match day +2 N 

Summed wellness 24.82 22.82 23.67 68 

Sleep quality 3.97 3.63 3.82 68 

Mood state 4.19 3.98 3.98 68 

Muscle readiness 4.18 3.57 3.84 68 

Stress 4.22 4.13 4.11 68 

Health 4.13 3.98 4.07 68 

Energy levels 4.14 3.53 3.86 68 
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Match day              Match day+1          Match day+2 

Figure 4-5: Time plot of ANOVA for summed wellness on match day (1.00), match day plus one (2.00) and match day 
plus two (3.00) 

 

4.4.3 Relationship between training load and next day wellness  

Descriptive statistics for the training load measures and observations used in the linear mixed 

models are presented in Table 4-11. Model results are presented in Table 4-12 to Table 4-14, where 

significant associations at p=<0.05 are denoted by * and at p=<0.01 are denoted by **. 

Table 4-11: Descriptive statistics for the training load measures and observations used in the linear mixed models 

 Observations (n) Mean Values Standard Deviation 

Match data    

Distance per minute (m/min) 70 103.5 14.5 

Sprint distance per minute 

(m/min) 

70 13.3 4.6 

RPE (AU) 372 6.6 1.7 

s-RPE (AU)   372 437.6 200.3 

Training data 

RPE (AU) 1008 5.7 1.8 

s-RPE (AU) 1008 449.6 191.9 
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4.4.3.1 Match data 

(i) Distance per minute: No significant associations were found between distance per minute and 

any wellness measure except health (p=0.03), where a one unit increase in distance per minute was 

associated with a 0.01357 increase in health (Table 4-12), i.e. a one unit increase in health was 

associated with a distance per minute increase of 73.7m/min. 

(ii) Sprint distance per minute: No significant associations were found between sprint distance per 

minute and any wellness measure (Table 4-12). 

(iii) RPE: A significant association between RPE and next day muscle readiness was found 

(p=<0.0001), with a one unit increase in RPE associated with a 0.129 decrease in muscle readiness 

(Table 4-13), i.e. a one unit decrease in muscle readiness was associated with a 7.8 unit increase in 

RPE.  

(iv) s-RPE: A significant association between s-RPE and next day muscle readiness was found 

(p=<0.0001), where a one unit increase in s-RPE was associated with a 0.0007 decrease in muscle 

readiness (Table 4-13), i.e. a one unit decrease in muscle readiness was associated with a 1,429 

increase in s-RPE arbitrary units.  

4.4.3.2 Training data 

(i) RPE: The relationship between muscle readiness and previous day RPE was repeated for training 

data (p=<0.0001), where a one unit increase in RPE was associated with a 0.05 decrease in muscle 

readiness (Table 4-14), i.e. a one unit decrease in muscle readiness was associated with a 19.9 

increase in RPE. There was also a relationship between RPE and next day stress (p=0.048), where a 

one unit increase in RPE was associated with a 0.014 decrease in stress values (worsening) (Table 

4-14), i.e. a one unit decrease in stress values was associated with a 71.4 increase in RPE. 

(ii) s-RPE: The relationship between next day muscle readiness and previous day s-RPE was 

repeated for training data (p=0.002), where a one unit increase in s-RPE was associated with a 

0.0002 decrease in muscle readiness (Table 4-14), i.e. a one unit decrease in muscle readiness was 

associated with a 5,000 unit increase in s-RPE arbitrary units. 
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Table 4-12: Match data distance per minute and sprint distance per minute (predictors) ~ wellness variables 
(dependent) 

Predictor Distance per minute Sprint distance per minute 

Response Coefficient p-value Coefficient p-value 

Summed wellness -0.00309 0.911 -0.0144 0.799 

Sleep quality -0.00032 0.992 -0.02323 0.157 

Mood state  0.005199 0.330  0.01204 0.431 

Muscle readiness -0.01151 0.094  0.00162 0.943 

Stress  0.00744 0.156  0.01069 0.409 

Health  0.01357 0.033*  0.00382  0.804 

Energy levels -0.00280 0.637  0.00218 0.896 

 

Table 4-13: Match day RPE and s-RPE (predictors) ~ wellness variables (dependent) 

Predictor RPE s-RPE 

Response Coefficient p-value Coefficient p-value 

Summed wellness -0.1094 0.073 -0.00078 0.096 

Sleep quality -0.01602 0.431 -9.411e-05 0.551 

Mood state  0.02283 0.111  8.621e-05 0.434 

Muscle readiness -0.129 7.617e-10** -0.00070   2.926e-05** 

Stress  0.02049   0.135  0.000115 0.276 

Health -0.00418  0.839 -0.000125 0.436 

Energy levels -0.00714 0.703 -9.685e-05 0.511 

 

Table 4-14: Training day RPE and s-RPE (predictors) ~ wellness variables (dependent) 

Predictor RPE s-RPE 

Response Coefficient p-value Coefficient p-value 

Summed wellness -0.04745 0.092 -8.036e-05 0.746 

Sleep quality  0.00544 0.597 -4.874e-05 0.589 

Mood state  0.00758 0.288  0.000117 0.063 

Muscle readiness -0.0503 1.368e-08** -0.00025 0.002** 

Stress -0.0143 0.048* -8.673e-05 0.174 

Health -0.01289   0.113  5.266e-05 0.462 

Energy levels  0.01607 0.116  0.000137 0.129 
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4.5 DISCUSSION 

This chapter aimed to investigate the objective clinical utility of data collected using a pre-existing 

M-ASRM with an elite Gaelic football team. Investigation of the measurement properties of the M-

ASRM showed a ceiling effect, with between 78% and 92% of responses being either point 4 or 

point 5 on the Likert scale for each of the six measures, respectively. Between the individual 

measures, inter-item correlations were consistently moderate to large, whilst muscle readiness 

demonstrated consistently smaller correlations with the other five measures. The summed score 

was correlated to each individual measure, with muscle readiness again displaying the smallest 

correlation. Aligned to this were the findings of the principal component analysis in which the first 

component was least strongly associated with muscle readiness and the second component was 

associated primarily with muscle readiness, however accounting for much less of the variance 

(12%). These findings support combining the individual Metrifit RTP measures into a summed score 

for analysis, as was frequently done with measures in the studies from Chapter 3 

[98,99,101,104,105,111,114–116], and yet also suggest muscle readiness as a uniquely physical 

dimension apart from the overall terms of PC1. Individual compositions of M-ASRM, their 

description and scale size may demonstrate different properties to those found in this case study. 

These factors should be considered in the design of M-ASRM considering the aspects of physical 

and psychological well-being of interest in a given context [53], and with respect to item reduction 

for reduced user burden.  

Given the nature of well-being measures and the real-world investigation of reliability, it is 

unsurprising that the ICCs from three repeated observations were not high. The relative 

consistency was good, whilst stress and muscle readiness were less stable over repeat observations 

than the other four measures. However, it should be noted that low between-subject variability 

will serve to depress the ICC even if the differences between participants scores across test 

conditions are small [130]. The typical error (SEM) was less than 1 point for all the individual 

measures, however, Hopkins recommends that error calculations are doubled for interpretation 

[128]. By doubling the error score, four of the six individual measures are still under 1 point, yet, as 

the ordinal scale is limited to point responses, error scores that are less than one point likely must 

be interpreted as a 1-point margin of error. The typical error for sleep quality and health are larger 

than 1-point when doubled, and as such, interpreted as requiring a 2-point change on the ordinal 

scale to be outside the margin of error. These findings have relevance for practitioners in M-ASRM 

design and use, however, further research is needed to explore methods of determining 

meaningful change. 
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Aligned with the ceiling effect evident in the measure, exploration of the data response patterns 

showed estimates of central tendency consistently around point 4 on the 5-point scale. Co-efficient 

of variation (CV) for individual measures have been previously described between 6% and 19% 

[54,99,104,108] with similar findings displayed in this study. It was possible to note the individual 

nature of response patterns through the heat map visualisations and the percentage responses 

presented in Appendix 10.9. These data suggest that most players chose point-4 as their baseline 

or ‘normal’. Results of the paired t-test suggested improvements in player mean scores from pre-

season to in-season for summed wellness, energy levels, muscle readiness and sleep quality, 

however, the mean change was small (<1 point). The ANOVA suggests that there was a significant 

effect of time on summed wellness and four of the six individual measures, i.e. self-reported 

wellness reduced from match day to match day +1 and increased or stayed the same from match 

day +1 to match day +2. However, the mean changes in values were small (<1 point). 

The analyses for the relationship between measures of training load and next day wellness only 

found one association between any wellness measure (health) and either external load measure. 

However, the association between internal load and next day muscle readiness was significant for 

both match and training days, suggesting this measure was related to the perception of training 

difficulty. Yet, the significance for match data for example, represented a 0.0007 decrease in muscle 

readiness for every one unit increase in s-RPE (arbitrary unit) and a 0.129 decrease in muscle 

readiness for every one unit increase in RPE. For this change in muscle readiness to reach one unit 

on the 5-point Likert scale, there would need to be an increase of 1427 arbitrary units of s-RPE or 

8 points on the 10-point RPE scale. Considering that these values are higher than the mean RPE or 

s-RPE for matches, it would suggest that this size of an increase in load is unlikely, and as such, not 

readily detectable in the M-ASRM. 

The significant relationship between the internal load measures and muscle readiness on the 

subsequent day may be unsurprising as they are two perceptual measures in a ‘self-fulfilling 

prophecy’ [136] i.e. the more difficult I perceive a match, the more sore I may expect to be or 

perceive to be the following morning. The fact that the other five measures showed only two 

instances of a relationship with previous day training load suggests that as a daily measure, they 

may not be responsive to training-induced changes in psychosocial well-being. However, the 

analysis of this data over an entire season may have diluted some instances of a non-linear 

relationship, as was demonstrated in periodic analyses from some studies in Chapter 3 [101,113], 

or individual rather than dose-response relationships [137]. Yet non-linear approaches have only 

demonstrated trivial relationships elsewhere [138].  
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Considering the context of Gaelic games (1.10) in the results of this chapter, it is reasonable to 

suggest that external factors could have influenced data patterns. Twenty-six of the 41 athletes 

lived a significant distance from their home county and as such, their wellness data may have been 

impacted by extensive travel to training and the pressure of managing their time and training 

around their occupation. This context further suggests that M-ASRM data are rarely influenced by 

training load in isolation, and as such a linear relationship might not be expected. M-ASRM data 

may display different patterns and distributions in other athletic populations. 

The findings of this chapter in conjunction with findings from Chapter 3 have important implications 

for research and the appropriate and inappropriate use of M-ASRM data. Whilst many practitioners 

may desire clarity and simplicity in athlete monitoring, the complexity of the relationship between 

wellness and training load and the difficulties associated with their measurement makes the 

identification of specific thresholds for an automated system very difficult. Further research is 

required to apply clinically meaningful and individual ‘traffic light’ approaches with ordinal scales 

such as those used in M-ASRM [89]. Importantly, these approaches necessitate appropriate 

instrument development to ensure measure validity, reliability and responsiveness [40]. 

Practitioners are advised to exhibit caution in the sole reliance on M-ASRM for monitoring the 

training load response or readiness to train, as they appear to offer little as a standalone measure 

in daily training load management.  

4.6 LIMITATIONS 

Challenges in analysis of this chapter include the fluctuation of players involved with the team at a 

given time and the resulting missing data. Furthermore, the inability to access the raw GPS data 

from PLAYERTEK limited the ability to process and clean the training data for analysis. The nature 

of the data from the ‘real-world’ meant that it was not possible to investigate the relationship 

between self-reported wellness and subsequent training output. There are also limitations in using 

self-reported wellness and RPE data due to the inherent challenges in accuracy, and with estimates 

of training load which are based on perceived exertion [139]. Furthermore, it is important to note 

the limitations of applying linear regression methods using ordinal scales such as RPE and individual 

items such as muscle readiness and caution needs to be applied in interpreting these relationships 

in practice. However, the results presented in the analysis using RPE were similar to those found 

using s-RPE, supporting the direction and strength of the relationship between the training load 

and wellness measures. Whilst an extended data collection phase, the sample size in the current 

study was small and alternative results may be found in larger, controlled studies. Although 

comprehensive psychometric evaluation and instrument development were outside the scope of 
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this thesis, it is important to consider the properties of the measure and the underlying limitations, 

e.g. using a summed wellness score without establishing that the items measure the same 

construct or reflect overall wellness. 

4.7 CONCLUSION 

The findings of Chapter 4 suggest that the Metrifit RTP M-ASRM demonstrates a ceiling effect, 

where the measures of central tendency sit around point-4. The measure showed high internal 

consistency and moderate to strong inter-item correlations. The first component from the principal 

component analysis showed a large positive relationship with all of the individual measures, while 

the second component was primarily associated with muscle readiness, suggesting it as a uniquely 

physical dimension apart from the overall terms of PC1. SEM suggest a one-point margin of error 

for muscle readiness, energy, mood, and stress, and a two-point margin of error for health and 

sleep quality. While some changes were evident in the data between pre-season and in-season, 

and between match-day and subsequent days, the mean changes were less than one-point. This 

case study illustrates the challenges in objective analyses using M-ASRM which do not have 

established measurement properties. Future research should consider appropriate instrument 

development and the assessment of meaningful change in M-ASRM.  

M-ASRM continue to be widely popular despite these limitations, and as such it is necessary to 

understand the subjective clinical utility of M-ASRM for users in elite Gaelic games to inform 

evidence-based guidelines for appropriate use. 
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5 CHAPTER FIVE | STAKEHOLDER PERCEPTIONS OF A PRE-EXISTING 

MOBILE-ATHLETE SELF-REPORT MEASURE IN ELITE GAELIC GAMES 

5.1 INTRODUCTION 

The previous chapter has critically evaluated the objective clinical utility of an M-ASRM, yet they 

continue to increase in popularity [40]. Previous literature suggests that alternative values are 

perceived by stakeholders [48], however, there is a dearth of knowledge on M-ASRM in elite Gaelic 

games, including their perceived clinical utility and the processes surrounding their use. 

M-ASRM as a remote solution to personal and locational barriers to communication [48] is an 

appealing advantage for amateur teams such as those in Gaelic games, where coaches may only 

have access to the players for ~6-14 hours a week. ASRM have also been found to improve 

disclosure of information from athlete to coach [140], with the ability to provide additional 

information through a comment section being highly valued by coaches [56].  

While M-ASRM have the ability to provide such benefits, many user-experience issues remain 

including those associated with the measure itself, such as the interface and accessibility, the 

environment, such as stakeholder buy-in and data security [55] and with support, such as 

compliance and the perceived role of an ASRM [80]. Although the use of M-ASRM is increasing in 

applied sport, research in this area is in its infancy and there is limited evidence concerning how 

M-ASRM are used or implemented in the applied setting [48], particularly in team sport 

environments.  

Exploring the use of M-ASRM systems in Gaelic games provides a window into a new context: how 

M-ASRM are used in an elite team sport and the barriers that exist, particularly due to the 

limitations of an amateur sport setting. Understanding these factors from the perspective of the 

user can inform future guidelines for M-ASRM use. 

5.2 AIMS AND OBJECTIVES 

The aim of this chapter is to investigate the user perceptions of a pre-existing M-ASRM in elite 

Gaelic games. The objectives set out to achieve this aim are as follows: 

• Explore the perceptions and use of a pre-existing M-ASRM in elite Gaelic games 

• Investigate the factors affecting the clinical utility of M-ASRM in elite Gaelic games 
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5.3 METHODS  

5.3.1 Participants 

Reporting standards for this chapter were conducted in line with the Consolidated criteria for 

Reporting Qualitative studies (COREQ) [141]. Twenty-one stakeholders from 15 teams in elite 

Gaelic games were recruited for this study (athletes n=10, coaches and support staff n=11). 

Participants were recruited by a combination of opportunity and snowball sampling where 

invitations to take part were sent via email. Six individuals did not respond to requests for 

participation. Inclusion criteria were use of an M-ASRM system for a minimum of one month, 

stakeholder of an elite Gaelic games team and 18 years of age or older. There were no exclusion 

criteria. Ethical exemption for this study was obtained from the University College Dublin Human 

Research Ethics Committee (Appendix 10.12). Written consent was obtained for interviews in 

person whilst verbal consent was obtained for telephone interviews (Appendix 10.13). Participant 

characteristics are presented in Table 5-1 for coaches and support staff (CSS) and players. 

Participants were widespread in their team’s geographic location, and five participants were 

previously familiar with the principal investigator. Nine of the 11 CSS were the main system 

administrators (persons in charge of managing day-to-day M-ASRM use) for their teams, with two 

assuming a secondary role in M-ASRM use. The most commonly used M-ASRM among participants 

were Metrifit RTP (n=17) and Metrifit Elite (n=4) (Metrifit, Health & Sport Technologies Ltd, 

Greenore, Louth, Ireland). Two participants had previously experienced using another M-ASRM 

(Smartabase, Fusion Sport, Brisbane, Australia).  
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Table 5-1: Participant Characteristics 

Characteristics CSS (n=11) Players (n=10) 

   
Male/Female 10/1 8/2 
Mean Age (years) 37 + 11 27 + 3.6 
   
Role   
Strength & Conditioning Coach 4 n/a 
Sports Scientist 2 n/a 
Physiotherapist 2 n/a 
Manager 2 n/a 
Nutritionist 1 n/a 
   
Sport   
Football 7 6 
Hurling 2 2 
Ladies Football 1 1 
Camogie 1 1 
   
League Division   
One 6 5 
Two 2 1 
Three 1 2 
Four 2 2 
   
Team Experience (seasons) 1 - 13 (mean 4.5 + 3.5) 3 - 14 (mean 8 + 3) 
   
System Experience (seasons) 1 - 4 (mean 1.9 + 1.3) 1 - 3 (mean 1.9 + 0.7) 

CSS = coaches and support staff 

5.3.2 Data Collection 

The qualitative approach of semi-structured interviewing was employed to gain an in-depth insight 

into players and CSS perceptions and experiences of M-ASRM use in their individual contexts, as it 

can allow disclosure of important and often hidden aspects of human and organisational behaviour 

[142]. In addition, semi-structured interviewing allows all participants to be interviewed relatively 

systematically with the use of a topic guide, whilst allowing them to provide responses in their own 

terms and language [142]. Each participant completed a one to one interview with the principal 

investigator at a location convenient to them or via telephone if necessary. Interviews were 

approached with the use of a topic guide to explore participants perceptions of M-ASRM use in 

their individual setting (as relevant to each group, i.e. player or CSS). Table 5-2 contains the section 

of the topic guide as relevant to this chapter. General use, perceptions of the system, and data 

accuracy were explored as related to performance and effort expectancy, whilst social influence 

was explored via athlete adherence [69]. Data accuracy and data security were also explored as 

practical challenges demonstrated in previous work [55,143].   
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Open-ended questions were employed flexibly to allow for new areas of conversation to emerge 

and be explored with the participant. The principal investigator assumed an ‘insider’ role in the 

interview [144], as a physiotherapist working clinically with M-ASRM in elite Gaelic games. The 

principal investigator disclosed this occupation and explained to participants that her interest in 

user interactions with an M-ASRM stemmed from this experience. The ‘insider’ status may have 

shaped the interpretations of the conversation and also enabled the building of an initial rapport 

with participants [145]. Interviews were audio-recorded and transcribed verbatim by the principal 

investigator. Average interview time was 27 minutes for athletes and 42 minutes for CSS. 

Transcripts were provided to participants if requested. Anonymised codes were applied as follows: 

players were attributed the letter P with a number identifier, whilst coaches and support staff were 

attributed the letter C with a number identifier, for example: P001 or C001.  

 

 
Table 5-2: Interview Topic Guide 

 Coach Player 

 

General Use How do you use your M-

ASRM? What actions are 

taken from it? 

 

How has using the system 

influenced your coaching 

practices/role? 

Can you tell me about how the 

M-ASRM is used by your team?  

What do you do with the data? 

 

How has using the system 

impacted you as a player? 

 

Views Can you tell me your views 

on the system? 

Positive/negative 

Can you tell me your views on 

the system? Positive/negative 

Adherence How do you perceive the 

levels of compliance with 

the system? 

Can you discuss what influences 

you to log your information? 

 

Data Accuracy What are your thoughts on 

the accuracy of the data? 

 

Can you tell me about the 

thought you give to the 

information you input? 

Data Privacy N/A How do you feel about being 

monitored? 

How do you feel about sharing 

your information? 
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5.3.3 Data Analysis 

Thematic analysis of the transcripts was conducted using NVivo 12 software (QSR International Ltd, 

Victoria, Australia). A theme was defined as something important in the data related to the 

research question, which represented a level of patterned response or meaning within the data set 

[146]. An inductive approach was employed to allow patterns to be discovered in the data [147], 

with the topic guide providing an initial structure for the codebook (Appendix 10.14) [148]. 

Thematic analysis involved careful reading and re-reading of the data to identify patterns, assign 

codes, and formulate themes and sub-themes [146,149]. A sample of the transcripts were analysed 

and key concepts were discussed and challenged with collaborator PS in the development of the 

codebook [149,150]. Pursuing analytical rigor, the data were analysed and coded independently by 

the principal investigator and collaborator PS as an ‘insider’ and an ‘outsider’, and subsequently 

compared and discussed to resolve discrepancies in coding concepts [151]. A critical friend model 

was adopted in data collection and analysis, with collaborators challenging the data interpretations 

and knowledge construction throughout to encourage reflexivity [145].  

5.4 RESULTS 

Findings have been grouped into perceived value and barriers to clinical utility and the themes and 

sub-themes are illustrated in Figure 5-1. Supplementary quotes can be found in Appendix 10.15. 

5.4.1 Perceived Value 

5.4.1.1 Communication and Information Disclosure 

Communication value was described as a medium to disclose information, a method of 

communicating efficiently with a large panel of players, and data to spark and inform conversations 

both with players and other CSS.  

“It gave context and content to actually start a conversation rather than just your usual 

hellos” - C002  

“It definitely has helped I’d say in terms of just getting to know your players, you know, 

there’s 30 players there, it’s very hard to talk to them before and after every training session” 

– P004 

“…she had spent the whole night with her Mum, and she put on [the M-ASRM] that she was 

exhausted and in the comments section she wrote that her Mum had been quite ill in hospital. 

It’s something that would have been very difficult for her to come up and say to the [coaches]: 

‘look, can I let you know what happened?’” - C004  
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5.4.1.2 Remote Player Monitoring 

CSS spoke about the advantage of remote player monitoring such as the ability to understand 

players in a more holistic manner and outside of their face to face interactions, with the added 

benefit of their players feeling like they are being cared for. 

“It’s good to know where the players are at mentally, because at the end of the day they’re 

people first and athlete second” - C009 

“[The] 145 hours that they’re not with the team, I think that’s where the real challenge is and 

ultimately that’s probably where most of the gains are made because everybody’s more than 

likely training the same collectively, it’s what you are doing away from your collective 

sessions that in many cases is the key difference” - C005 

Similarly, players valued the ability to produce data and recognised the merit of the early 

identification of potential problems. 

 “It could be something coming and at least if a physio or manager can get in there quickly 

before it actually does happen then you can [reduce] injuries” - P004 

5.4.1.3 Decision Making and Advanced Planning 

CSS described their M-ASRM system as giving them confidence in their training methods, being 

used to make decisions and plan sessions ahead of schedule both at an individual and group level 

based on the information coming in.  

“Yes, you were probably making right decisions from the start, but this validated what [the 

coach] was doing and just gave him more confidence in the programme he was running” - 

C003 

“Myself and medical are over and back between each other, in contact the whole time and 

we’ll say leading up to a session, they’d be telling me if players might have injuries logged or 

knocks logged, so they’re letting us know before training what players can and can’t do” - 

C009 

5.4.1.4 Player Education and Self-Management 

CSS perceived that using the M-ASRM system could facilitate implicit learning and self-regulation 

amongst some players but reported little evidence of it happening in practice. 

“I would have imagined and hoped that the fact that they’re monitoring everything every day 

and they’re actually writing down how they feel, as in how tired they are in the morning, that 
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they get to know themselves a bit better, that they actually become more aware of how they 

feel themselves after training” - C004 

“[It] maybe even puts into a players mind, right maybe I should  be a bit more proactive in 

managing this and get in touch with a physio earlier or management earlier, rather than 

waiting ‘til last minute or turning up to training and springing it then that you feel a bit tight 

or feel a bit down or whatever it is that they don’t feel up to training” - C010 

Players perceived that inputting data to the system could facilitate them in thinking more 

purposefully about how they were feeling and preparing, potentially encouraging good habits. 

However, many players felt that they would have been aware of this even without the use of an M-

ASRM system. 

 “I’m very conscious of it anyway without me even marking it down” - P004 

 “Yeah like generally if you’re feeling tired you kinda know about your recovery with [no help] 

at all” - P006 

 “You don’t want to write down that you ate badly so you’re keeping an eye on what you’re 

eating and making sure that you’re eating well” - P008 

5.4.2 Barriers to Clinical Utility 

5.4.2.1 Player Adherence 

As a common barrier to the use of self-report systems, user adherence was a key challenge for the 

participants in this study.  

 “The system itself works perfectly, the only issue is people and adherence, so I think if people 

aren’t filling it out it becomes worthless and useless and just a pain in the ass and a waste of 

money” – C002 

5.4.2.1.1 Contextual Factors 

Adherence and the culture of M-ASRM use was, in some scenarios, dictated by the stage of the 

season and the team environment with respect to the schedule, results and other contextual 

factors.  

“Recently the compliance levels have dropped, they had a quite a poor league and a week’s 

break then with their clubs, it will be something I will be addressing. The way the season has 

gone has dictated the way [the M-ASRM] has been utilised because it’s a different 

atmosphere in that we’re trying to maintain our team unity and a meaningful feeling about 
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being here even though the season hasn’t been as successful as they would have liked” – 

C010 

5.4.2.1.2 Individual Factors 

CSS felt that adherence levels were individual to each player and their interest, and that such 

differences were to be expected when dealing with different types of people.  

“You know you’ll have that bell curve there where you might have 20% that are highly into it 

and they will always be on time, you might have your 40-50% who are you know pretty good 

and in your bell shaped curve they’re your main group, and then you’ll have your 5-10-15% 

who you pull your hair out with them, they don’t login on time or you know they don’t respond 

to it the way they should but when you’re working with a group of 35 that’s to be expected” 

– C005 

Although the common expression was that using the system was not a burden, daily adherence 

was still described by some players as inconvenient.  

“Even as it is it’s a bug bearer for certain players, so you don’t want to be… it’s hard to get 

the balance coz players are a nightmare, it only takes 30 seconds and they’re still giving out 

about it” – P004 

5.4.2.1.2.1 Self-perpetuating negatives 

A concerning experience from players was regarding their internal response to logging negative 

experiences, for example, a poor night’s sleep or a poor performance. Although players were able 

to recognise the value in self-monitoring, they described that sometimes logging made it 

challenging to keep a positive mindset or would reinforce the negative point in their mind, causing 

them to avoid filling out the system in such a scenario. 

“The day of a game if you’re logging you’re tired and that day your energy levels are down, I 

think psychologically it’s a negative for you when you’re trying to switch that mind frame 

around” – P004 

Interestingly, only one coach mentioned this possibility. 

“Certain types of personalities could get too caught up in it or if someone is very low and 

they’re putting in low scores and they’re seeing these red flags and red markers every day 

that might be a negative effect” – C010 
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5.4.2.1.3 Encouraging Adherence 

CSS described encouraging adherence as time consuming and exhausting. Methods of attempting 

to improve adherence were mainly through negative reinforcement, including sending reminders, 

naming and shaming non-adherent players, a fine system, and peer pressure, whilst positive 

reinforcement included using the system for other reasons - such as uploading match statistics, 

creating convenience and peer influence by encouragement being player led.  

 “I think had I have just introduced it and left it, it would have rotted and sank but because I 

was so persistent about it and calling lads up every day…” – C002 

“The main physio has her log in as well, so she’d be connecting with players when they’re 

rehabbing injury and stuff, keep annoying them through that and she’s using it then to 

actually upload her programmes and [stuff] through it, so kinda forcing them to use it” – 

C009 

“There would be messages put up [on the team Whatsapp group], if you didn’t do it you were 

in trouble” – P002 

One coach made an insightful observation regarding the method of sending reminders comparing 

his previous customised self-report measure in Google Docs to the M-ASRM software, noting that 

having a direct link or “click here” tab to a Google Doc was resulting in better adherence outcomes 

than a reminder message to access and complete the M-ASRM. Therefore, creating convenience 

through a link to take you directly to a questionnaire versus a reminder to manually exit one mobile 

application to enter another was resulting in better adherence. 

 “Google docs was always sent through the group Whatsapp, …it would literally just be a 

little tab they press in, it only takes 60 seconds and they’re done, whereas [with the M-ASRM] 

… I know it’s simple and it probably takes just as much time but for some reason they weren’t 

going from that [reminder] message on Whatsapp to actually going into [the M-ASRM] and 

doing it, whereas the [Google Doc link], because it was in front of them, they just pressed on 

it” – C003 

5.4.2.1.4 Backdating 

Due to challenges with adherence, M-ASRM often allow information to be backdated. While both 

players and CSS felt that the M-ASRM mostly reflected the athlete state, they spoke about 

backdating as a challenge with data accuracy.  

“I suppose if you forgot to fill it out for 2 days and you were trying to think back it was hard” 

- P002 



 

84 
 

“Occasionally you’ll have a situation where a girl completely forgets to log, and she misses 

out Monday or Tuesday and she has to throw her mind back, and then you know the 

information she’s giving you for Monday and Tuesday is definitely wrong” - C004 

5.4.2.2 Player Dishonesty 

Dishonesty was mentioned with respect to both physical and psychological measures, including 

rate of perceived exertion (RPE). Dishonesty appeared to be normalised and justified to players 

with respect to certain scenarios.  

“I do see now that we talked through it that there would be a sort of a trend to lie maybe, 

well not lie, just sort of… put in not-honest scores” – P007  

5.4.2.2.1 Factors Influencing Honesty 

More experienced players appeared to be more honest, commenting on how they might have 

responded differently to the system when they were younger and often perceiving the younger 

players to be less honest. In addition, fear of injury, poor performance or a negative impact on the 

team influenced a player to be honest. One CSS spoke about the need to separate the system from 

one which influences decision making to promote honesty. 

“If I am carrying a knock just flag it because inevitably it will have a bad effect on my 

performance if I just gloss over it and hide it” – P007 

“It’s knowing me and knowing my role; that there’s gonna be no major decisions made based 

on your wellness” – C006 

5.4.2.2.2 Factors Influencing Dishonesty 

5.4.2.2.2.1 ‘Faking good’ – distorting self-report data to appear more favourably 

“[With the M-ASRM], you’re trying to be honest, but you’re never trying to be at a 

disadvantage” – P007 

There was a concerning trend among players of flippant dishonesty and conscious bias, often 

concerning team selection or wanting to train in the lead up to a game.  

“Definitely I was a lot more sore and sleep wasn’t great but I wasn’t logging honestly because 

I didn’t want them knowing the state I was in, I suppose. So there probably is an honesty 

factor there coming up to games” – P004 

“One player in game week, his scores were coming dramatically up and more than they 

should have been based on training the week before, so I remember the manager having a 
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word with [the player] and he [thought] if his wellness markers weren’t coming up that he 

would be in danger of not being selected for the game. There was [another] player, he was 

working long hours right up to the game and we didn’t find this out until the week after” – 

C006 

5.4.2.2.2.2  ‘Faking bad’ – distorting self-report data to appear less favourably 

Significantly more references were made to ‘faking good’ than ‘faking bad’.   

“Maybe dishonest guys in the panel… they would put things down to try and make 

themselves [seem worse than they are], hoping that they might get pulled from training” – 

P003 

5.4.2.2.2.3 Privacy 

Concerns around privacy appeared to be very individual and referred mainly to the type of 

information being inputted and the personnel who had access to this information. Players were not 

always aware of who had access to their data, and some were uncomfortable with sharing their 

personal information. Only one coach referred to players not being comfortable to disclose 

personal information.  

“At times, you feel like ‘I’d rather keep this to myself’, it’s a bit invasive maybe” – P001  

“You would have to trust that it was being looked after by the management and that the 

data was safe. There wasn’t a whole pile of personal information” - P002 

5.4.2.3 Coach Time and Expertise Requirements 

“I think you just need to have initially the understanding but then kinda the foresight to see 

how you can get the most out of this” – C005 

One of the clearest barriers towards effective M-ASRM use for CSS was the time demands of tasks 

such as ensuring adherence, analysing data and generating reports in addition to disseminating this 

information to the relevant parties. Because of this, there was a common perception that the team 

hadn’t been able to achieve optimal use of the system.  

“There is time in using the system as a coach and then following up on players. If you’re giving 

the [the M-ASRM] role to a physio along with everything the physio is doing, it’s probably not 

gonna work out as well” – C011 

“Serious time goes into it. Could I put in more time? Yes, I could. But for myself in terms of 

doing [another full-time job], it’s tough going… It’s hard to have people on a part-time basis 

looking at this stuff” – C006 
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Some players also had an awareness of the limitations of the amateur nature of the game with 

respect to the culture trying to be introduced. 

 “I think the whole thing needs to be organised better, one or two people looking after it and 

they’re properly looking at the data in terms of what’s going on with players and have more 

control there and more support for players, whether it’s [with work] or whatever it may be” 

– P004 

“It’s really very much down to whoever is looking after [the M-ASRM] that he’s very much on 

top of it…I’d say it’s hard managed” – P010 

5.4.2.4 Socio-technical and System Factors 

“Not the be all and end all I would say, it still doesn’t replace clinical judgement or developing 

a relationship with a player I would suggest” – C007 

5.4.2.4.1 Need to contextualise and interrogate data 

CSS felt that the use of the system required a comprehensive understanding of individual players 

and sometimes further information (such as a message or comment) to correctly contextualise the 

data they input. It was also necessary to interrogate the data or supplement it with an objective 

measure to combat dishonesty and identify unusual or unexpected self-report data. 

“If they don’t comment on it I would probably text just to see what the issue is or how bad it 

is because sometimes a 2 or a 3 [out of 5] is not enough to go off. Some fellas are very good 

at using the comment section to say ‘oh it’s just a bit of tightness, I’ve had a week of driving 

at work’ and that’s fine but in terms of the lads just going 2 or 3 and leaving it at that, then 

it requires more communication from my end just to see what the issue is” – C011 

“I guess because we use both objective and subjective it’s very difficult to [manipulate data] 

and I actually see more players trying to manipulate a GPS than try to manipulate subjective 

markers” – C005 

5.4.2.4.2 Communication Limitations 

CSS often spoke of how face-to-face interaction was a more valuable method of communication 

and of developing a coach-athlete relationship than using a software system. Clinical judgement 

and communication skills were still central to addressing any issues. 

“I think wellness is a bit more holistic, where it needs a bit more of a personal touch than 

actually just pinging in numbers into something” – C003 
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“I think actually having the conversations one on one is more impactful, certainly from the 

athlete’s perspective or the athlete’s well-being, even just psychologically I suppose that they 

have someone to vent to” – C002  

5.4.2.4.3 Question Design 

Players often felt that it was difficult to portray how they felt accurately with the system 

descriptors, with other references to careless reporting due to the ‘numbers’ nature of a 1-5 Likert 

scale. 

“Sometimes I feel like the metrics on it aren’t capturing exactly how you’re feeling. If you 

could kind of…if it was compulsory to put in a comment at the end that it might sort of give 

management a bit more clarity on how you’re feeling” – P006 

“I suppose I don’t fill it in to the greatest amount of detail it’s more just ticking the numbers” 

– P001 

5.4.2.4.4 Promoting mobile phone use 

In addition, one coach mentioned the negative aspect of promoting more mobile phone use 

amongst their players through using the M-ASRM application. 

“It’s time on the phone which again isn’t ideal, going to your phone more” – C010 
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Figure 5-1: Positive and negative user experiences 

 

5.5 DISCUSSION 

The aim of this study was to investigate the user perceptions of a pre-existing M-ASRM in elite 

Gaelic games. Major themes that were determined through thematic analysis included its 

perceived value as a communication platform, its role in remote monitoring and decision-making, 

challenges with ‘buy-in’ throughout the organisation, time and expertise requirements, and 

concerns about the honesty and accuracy of data. The use of the M-ASRM and perceived value 

were similar to previously published work in the use of ASRM [48], and whilst some of the 

challenges have been mentioned previously [55], the team sport context investigated in this study 

allowed for new perspectives to be found.  
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Previous work has detailed the facilitation of communication as a major role of an ASRM [48], and 

similar findings were evident in this study. Contrary to previous descriptions of how objective 

athlete surveillance can be used to ‘suck the life’ from the individual body and soul of an 

organisation, self-report monitoring appears to facilitate a human element to a high-pressure 

sporting environment [152]. For CSS, M-ASRM were perceived to provide a level of communication 

that was unattainable in any other way. The value of improved communication channels can 

potentially be considered more valuable in the context of amateur team sports such as Gaelic 

games where resources, access to players and time constraints can make monitoring a team of 

athletes incredibly challenging. Gaelic games may also benefit from remote monitoring, 

information transference and informed decision making due to the respective Gaelic games 

structures allowing for athletes to play on multiple teams at the same time, for example with their 

club, university and county [84]. Due to these challenging player demands and difficulty in 

managing training load, player welfare in elite Gaelic Games is a topical discussion [82], and the 

increasing use of M-ASRM in this context may be somewhat attributable to this issue. 

Whilst the value of an M-ASRM was visible to the stakeholders, its ability to promote player 

education and self-management reflected an interesting disparity between players and CSS. Players 

perceptions were variable, with potentially more self-aware individuals feeling that they didn’t 

need an M-ASRM to highlight to them what they already knew as responsible athletes. CSS had few 

examples of self-regulation happening in practice, and more so assumed that implicit learning and 

self-regulation would emerge from sustained use. In previous research, a coach described this 

approach as being too linear and requiring the athlete to know when and how to respond to their 

data [48]. Whilst the current study showed some potential for M-ASRM to promote positive athlete 

behaviours, the experience and perceived usefulness was highly individual. Further research is 

required to investigate methods of empowering self-regulation in athletes with individual 

preferences, knowledge and interests, particularly in a team sport environment.  

The findings also suggest that whilst individual buy-in can be central to M-ASRM success, team 

sport applications appear to create some new considerations for M-ASRM adherence. The 

challenge of promoting adherence in this study appears compounded by the dynamic environment 

and the emphasis or lack thereof placed on the M-ASRM due to the multi-factorial nature of team 

performance. The M-ASRM system, treated as an adjunct, appears often to lack priority if deeper 

challenges were emerging, such as the team having an unsuccessful season. It may be even more 

difficult therefore for ‘weaker’ teams to prioritise M-ASRM use in scenarios where more pressing 

issues are to the fore. This may be considered a consequence of amateur sport and is a significant 
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barrier to M-ASRM use, as persistent use over a season may help to develop a positive attitude 

towards an ASRM [153].  

At an individual level, unfavourable reactions to self-reporting have been mentioned previously 

where athletes felt that monitoring served as a negative reinforcement of their fatigue, which was 

a concern especially during competition phases [143]. In other contexts, psychological monitoring 

has been discontinued in the lead up to competition due to the impact of external stressors and 

the possibility of negative feedback [153]. Previous research has suggested that individual 

characteristics should be assessed to determine the appropriateness of ASRM use [1], however, 

this approach may not be desired or feasible in a team sport environment. Individual reactions to 

using technology underpins the basic concept of user acceptance models [69] and the fact that only 

one CSS in this study referred to the possibility of negative reinforcement suggests that the issue is 

not widely recognised or appreciated. CSS should seek to acknowledge negative reinforcement 

with their players and create open communication channels to address each scenario individually 

and collaboratively with the athlete.  

The findings also suggest that backdating of data was permitted in most cases to reduce the impact 

of non-adherence, yet this was one of the leading concerns with accuracy as participants perceived 

this data to have little chance of providing reliable information. Self-monitoring in performance 

appraisal, for example, trains users to record information accurately and as it occurs [154], yet the 

default timeframe for backdating data on the Metrifit RTP system, for instance, is three days. CSS 

should consider what they are monitoring and why with regards to reasons for allowing backdating 

of information. If the data is almost inevitably incorrect, then where is the value in allowing the 

backdating of information, if merely to fulfil a data set? Backdating in this study seemed to be 

promoted as a punishment or method of negative reinforcement – i.e. ‘you won’t get away with 

non-adherence’. Whether trying to have the perfect data set for research, analytical or punishment 

purposes, CSS should seek to minimise the instances of collecting inaccurate information.  

Dishonesty is an inherent issue with self-report and a further challenge for CSS to ensure data 

accuracy. Whilst a recent survey of elite female sprint athletes indicated that the majority of 

respondents were honest in their responses, they were more likely to be dishonest where they felt 

disproportionate training modifications were arising from their data input [143], and elsewhere, 

where they didn’t want to highlight poor behaviour or preparation [55]. The findings from this 

chapter show that dishonesty was an evident problem, appearing as a form of social desirability 

bias [155] and perhaps highlights that an alternate approach to self-report is required for team 

sports due to the multitude of social influencers. Athletes have previously expressed concern of 
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being compared to other athletes who may interpret a scale differently [80], which is of particular 

interest in elite team sports such as Gaelic Games, where selection and the desire to appear 

favourably over teammates appears to influence M-ASRM reporting.  

Athlete surveillance processes which result in obsession in self and obsession in others’ data [152] 

can be problematic in ensuring data accuracy. CSS felt that feedback and acting on the data 

promoted honesty, but equally this could promote dishonesty if players think they will be removed 

from training. A further attempt to promote honesty was removing the idea of an M-ASRM being 

used as a decision making tool, and as such, is in line with current recommendations [16] – although 

to do this could be ironically misleading when some CSS spoke of using it to pick their game-day 

squad. Identifying dishonesty related to selection may also be difficult, as tapered training is 

expected to improve well-being scores in the days leading into a game [53]. If the factors which 

were perceived to promote honesty in this study are addressed, the focus may be on honesty as a 

central tenet to group success and progression. CSS should provide efficient feedback to players on 

their data, address dishonest responses and reiterate the importance of honesty to facilitate peak 

athletic performance through informed decision-making.  

Honesty when completing an M-ASRM is also topical with recent concerns regarding data privacy, 

yet preliminary research showed that privacy concerns were unlikely to influence ASRM use by 

athletes [80]. Improved information disclosure is unquestionably valuable and the CSS in this study 

spoke about scenarios of relevant information that they may not have otherwise garnered, 

however, in some cases players perceived this to be personal information that they were not 

comfortable to share. This could be influenced by Gaelic games often having a dynamic and 

changeable team scenario with fewer personal relationships than with individual athletes or 

smaller training groups. There appeared in some scenarios to be a lack of clarity regarding who had 

access to players data and this should be addressed in line with previous recommendations to offer 

a clear outline of who has access to M-ASRM data and why [40]. It is important to note that no 

ASRM data should be shared or shown to other team members as it might with quantitative 

metrics: this occurrence was only referred to by one participant in this study but is important to 

consider, nonetheless. 

The use of M-ASRM in training prescription, modification and planning in advance has been 

mentioned previously [48] and in this study was found to be valued by CSS to validate their methods 

and decisions, both to themselves, their colleagues and players. The challenge with this use of M-

ASRM is that players expect action to be taken from their data as a result; demanding significant 

time from CSS to contextualise and respond appropriately, with inappropriately weighted 
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responses potentially influencing future dishonesty from a player [143]. This challenge for CSS 

appeared to reflect a significant underestimation of the time and expertise required to facilitate 

successful use of an M-ASRM by all parties in elite Gaelic Games. Where the instruction to 

implement an M-ASRM came from a higher level such as the local governing body or team manager, 

there was an assumption that the system would function almost independently through 

automation of reports and red flag identification. However, this failed to acknowledge the time 

required to ensure player adherence to the system, to analyse and contextualise the data to make 

appropriate decisions based on it, and to communicate this to the relevant parties, bearing in mind 

that the system administrator was generally assuming this role on top of their already part-time 

position. Lack of foresight and planning was also evident where the CSS themselves were the 

instigator in implementing the M-ASRM. Discrepancies between predicted and actual benefits of 

athlete monitoring due to lack of human resources has been described previously [156], and in this 

study, many CSS perceived that they were unable to use the system to its “potential” as a result. 

These findings suggest that there is an unrealistic expectation of the investment required and 

inadequate facilitating conditions for successful M-ASRM use.  

Furthermore, the negative experiences of the socio-technical limitations of M-ASRM use reflect a 

key consideration in the adoption of brief, customised self-report measures. Whilst condensed 

measurement reduces burden on stakeholders, it also reduces the level of information that is 

transmitted. Where M-ASRM use often required extra contact to contextualise data, or extra 

analysis with other data sources to ensure accuracy, it is imposing more load on the system 

administrator and potentially detracts from the proposed value of the M-ASRM. It was also difficult 

for players to portray feelings like their mood, for example, on a 1-5 Likert scale, with results 

suggesting potential detachment from the system and careless reporting. It is evident that CSS 

recognise that a self-report system will never fulfil all elements of communication necessary to 

develop a coach-athlete relationship, and there remains limited evidence to suggest that ASRM use 

improves athlete self-regulation. It is essential, therefore, that an M-ASRM is recognised both for 

what it can and cannot provide to users. 

The results of this study concerning the use of M-ASRM in elite Gaelic Games align with those 

previously published, identifying undesirable athlete responses and intervening as necessary, 

whilst facilitating communication between athletes and CSS [48]. However, for successful use, 

athletes are expected to routinely complete an ASRM and CSS are expected to quickly interpret 

and use this data [48]. Given that player adherence, dishonesty and coach time and expertise 

requirements are three of the main challenges experienced while using an M-ASRM in elite Gaelic 

Games, this creates a disparity between the optimal and the realistic use. Whilst M-ASRM have 
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demonstrated value in athletic preparation for this cohort, it is crucial for CSS to appreciate the 

challenges encountered and the contextual limitations of M-ASRM use.  

This chapter adds to the current knowledge on ASRM use in applied sport and provides new 

interpretations of key user experience factors such as adherence, dishonesty, and data quality and 

limitations as they present in a team sport environment. Additional learnings concern the 

contextual nature of M-ASRM value to its stakeholders, relative to the engagement and resources 

which the M-ASRM is afforded. These perspectives can be utilised in the decision-making and user-

centred process design for M-ASRM implementation.  

5.6 LIMITATIONS 

A limitation of the current study is that most participants had used a single type of M-ASRM, so 

findings on perceived value may differ with other M-ASRM depending on the system features. 

System features may also influence user engagement, adherence and the challenges related to 

system factors. While efforts were made to recruit M-ASRM users from as many Gaelic games 

teams as possible, volunteer bias may result in study participants having different opinions to the 

general population [157], for example, having a stronger opinion or viewpoint on the topic than 

those who did not take part. Although telephone interviews in qualitative research are sometimes 

considered inferior to those that are face-to-face [158], the ‘insider’ status of the principal 

investigator allowed the establishing of a strong rapport regardless of the interview medium. 

Telephone interviews may also allow the participant to relax and feel able to disclose sensitive 

information [158,159], while evidence suggests that interview transcripts are not significantly 

different between telephone and in-person interview methods [159,160]. 

Although there are benefits to ‘insider’ researcher status, it is important to implement strategies 

which uphold objectivity and distance personal experience from data collection [161].  While it is 

not possible nor desirable for the researcher to separate themselves from the research [162], 

methods to pursue rigour and transparency were adopted in this study. The topic guide was 

established from previous work [48,143] and technology acceptance theory [69] and subsequently 

reviewed and discussed between the principal investigator and collaborators. Equally these 

processes were applied in the reflexive approach to data analysis and the iteration of themes and 

codes [146]. Further, triangulation of mixed-methods are considered later in this thesis. 

It should also be considered that Gaelic games present a relatively unusual elite team environment 

in that the athletes are amateur, and staff generally work in a part-time capacity, which may affect 

the ability to use the system and the effect of the burden on CSS time and expertise. The small 
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representation of females in each sample is reflective of the fewer number of females working in 

coaching and support staff roles and also the fewer number of female teams (ladies football and 

camogie) who are using M-ASRM – potentially due to less funding and resources. The dominance 

towards football involvement in both samples is reflective of the higher number of teams who 

compete at the highest elite level in football compared to the other three field sports. While the 

dominance of league division one representation is reflective of the higher-level teams generally 

having better resources and personnel to obtain and implement M-ASRM.  

5.7 CONCLUSION 

CSS using M-ASRM can expect to benefit from the facilitation of communication, increased 

information disclosure from athletes and data to inform daily decision making, while the potential 

impact of M-ASRM use on athlete self-regulation can also be evaluated. Practitioners should be 

cognisant of the user-adoption factors which influence athlete adherence in team sport, such as 

maintained emphasis on the system importance from all stakeholders and encouraging individual 

buy-in, considering internal motivation and perceived usefulness. Dishonesty to gain a competitive 

advantage is an evident problem with an M-ASRM in team sport which should be especially 

considered in the lead up to competition. Promoting honesty may be facilitated through addressing 

dishonest responses and reiterating the requirement for accurate data to optimise individual and 

group performance.  

Importantly, this chapter has highlighted the burden on CSS time and expertise in ensuring 

adherence to an M-ASRM, in analysing, contextualising and corroborating data, in addition to 

disseminating this information to the relevant parties. Furthermore, the socio-technical and system 

limitations should be considered to appreciate an M-ASRM both for the value it can and cannot 

provide to CSS. These findings can be used to carry out an initial evaluation of the appropriateness 

of M-ASRM implementation in a given context and provide an outline for realistic use and managing 

stakeholder expectations. 

Whilst perceived value was evident amongst stakeholders, there appeared to be distinct and 

conflicting views from users in both the same and in different teams. This suggests the individual 

nature of user acceptance and engagement with athlete monitoring systems and leads us to 

consider why users possess their views and how we can better understand the complexities of 

engagement for successful M-ASRM implementation. 
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6 CHAPTER SIX | MOBILE ATHLETE SELF-REPORT MEASURES AND THE 

COMPLEXITIES OF IMPLEMENTATION 

6.1 INTRODUCTION 

Chapter 5 presented findings on the perceived value of M-ASRM in elite Gaelic games and the 

barriers that exist to effective use. The results have provided knowledge on the reasons for M-

ASRM adoption and the individual and complex interactions involved in team sport contexts. 

Therefore, this chapter seeks to delve a layer further in our understanding of the factors which may 

influence the implementation and use of M-ASRM. 

Because the optimal utilisation of athlete monitoring systems requires a significant investment of 

time, financial and human resources to obtain, analyse and leverage the data effectively [55], the 

early adoption of M-ASRM without due consideration of these processes will have a profound 

effect on its success and value. Therefore, the drivers of an M-ASRM implementation strategy in 

practice should be the anticipated purpose and consideration of practical limitations of the context 

with respect to personal, socio-contextual and system factors [55,163]. As such, recommendations 

for successful ASRM implementation include pre-planning with respect to feasibility, analysis and 

interpretation, in addition to the engagement of stakeholders and development of a supportive 

culture [40]. 

Social-environmental considerations for ASRM implementation in applied practice include 

stakeholder buy-in and reinforcement [55] and in particular, team sport athletes have been shown 

to place a greater perceived importance on ASRM output and the buy-in of their coaches in their 

use of an ASRM [55]. Interestingly, previous research has identified a lack of understanding from 

athletes regarding the purpose and benefits of their training monitoring system [143], a key aspect 

underpinning the UTAUT [69]. Suggestions for the scope of athlete education have been described 

[55], however, athlete uncertainty regarding how to access and interpret their results has been 

evident even where a preceding education session has taken place [143]. Effective education can 

address the expectations, motivation and self-efficacy of users and should be followed by ongoing 

support to improve skills, aid problem solving and maintain motivation [164]. However, research 

investigating the use of these methods in M-ASRM implementation is sparse.  

Successful implementation of an M-ASRM presents a significant and complex challenge for elite 

sport and to date, there is limited research concerning the implementation processes employed 

for M-ASRM use, particularly in elite Gaelic Games. There is a requirement for context-specific 



 

96 
 

knowledge on the implementation complexities and perceptions of M-ASRM use to inform the 

development of effective implementation guidelines that are based on the needs and preferences 

of users.  

6.2 AIMS AND OBJECTIVES 

The aim of this chapter is to investigate stakeholder perceptions of the implementation and 

understanding of a pre-existing M-ASRM in the elite Gaelic Games setting. The objectives set out 

to achieve this aim are as follows: 

• Investigate the M-ASRM implementation strategies employed by users in elite Gaelic 

Games 

• Explore user understanding and perceptions of M-ASRM use in elite Gaelic Games 

6.3 METHODS 

Methods conducted in Chapter 6 mirrored those described in Section 5.3. The section of the topic 

guide as relevant to this chapter is shown in Table 6-1, whilst the codebook can be found in 

Appendix 10.16. The questions were designed to investigate the factors which may have influenced 

an individual’s performance expectancy for the M-ASRM [69], and as related to the challenges in 

user understanding demonstrated in previous work [143]. 

Table 6-1: Interview Topic Guide 

 Coach & Support Staff Athlete 

System Can you tell me about the 

athlete monitoring systems 

you’ve used? 

Does your team monitor you? 

Can you tell me about the 

systems you’ve used? 

 

Introduction Can you tell me who 

introduced the system to the 

players/other management 

and how it was done? 

 

Can you tell me how the system 

was introduced to your team 

and who introduced it? 

 

Rationale What was the rationale for 

introducing the system? 

Can you tell about why the 

system was introduced to your 

team? What is it used for? 

 

Use Can you tell me about how 

you use the data? 

Can you tell me about who 

analyses the data? Can you tell 

me about how CSS use it? 
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6.4 RESULTS 

Four higher-order themes were determined from the data: (1) clarity of purpose; (2) 

implementation strategies; (3) players perceptions of M-ASRM use, and (4) perceived facilitators. 

Results are illustrated in Figure 6-1 and Figure 6-2. Supplementary quotes can be found in Appendix 

10.17. 

6.4.1 Clarity of Purpose 

6.4.1.1 CSS Rationale 

The rationale for implementing the M-ASRM among CSS varied from workload monitoring, injury 

prevention and informing athlete readiness, to adding a marginal gain to athletic preparation. In 

some cases, the direction to implement the system had come from a higher body, such as the team 

manager or local governing body. In other cases, there was evidence of a word of mouth 

recommendation or an ‘other teams have it, so we need it too…’ rationale.  

“I just felt from the point of view of the trainer, of the managers, for the physiotherapists, 

there was a lot of information that we could get back” - C004 

“It’s probably unfair to say, but [the team manager] was willing to bankroll it, he was happy 

to pay for it but not really knowing how to get the most out of it” - C003 

6.4.1.2 Staff Understanding 

CSS felt that the understanding of the M-ASRM amongst the rest of their management team was 

varied and often coincided with that individuals experience and level of interaction with the system. 

The collaborative use of the M-ASRM between staff members was varied, with some triangulation 

between coaching, medical and sports science teams, whilst others were solely limited to 

interaction between the system administrator and head coach. 

“If you were to look at how many times management actually signed on [to the M-ASRM] I 

don’t think it would have been as much as probably needed, I think they saw it as a tool for 

the physio and S & C… They relied on us to extract the data and [say] ‘here you are’” - C003 

6.4.1.3 Player Understanding 

Some players showed a good understanding of the rationale for implementing the M-ASRM to 

provide further contextual and objective information to a coach. Equally, other players displayed 

little to no understanding of why or how the system was being used. These differences appeared 

to be related both to the individual’s interest and their team environment.  
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“[The M-ASRM] was introduced as a sort of a, something that you had to log every day to 

keep sort of tabs on how you were feeling, in other words how sore your muscles were and 

how your mindset was and how you were feeling and give maybe… give the management a 

little glimpse into inside rather than just how you show up to training, I think” - P007 

“I don’t have a clue what they do with it. I don’t know how they analyse it. I don’t know how 

often it’s looked at or what they’re looking at, how it’s highlighted or anything, I don’t know” 

- P001 

6.4.2 Implementation Strategies 

6.4.2.1 System Introduction 

Introduction strategies were very often a short, start of season presentation to the players. While 

some focused on understanding or ‘why’, others focused on practical use and ‘how’. One coach 

mentioned that players were encouraged to ask questions during the session. Whilst some players 

displayed a good understanding from their team’s implementation, most experienced the ‘how’ 

presentation where their understanding of ‘why’ was often vague and uncertain. The language 

used by participants regarding the M-ASRM introduction often suggested brevity: “there probably 

wasn’t a whole lot said about it”, “we spoke to them briefly on it”, “we just prepared a small 

presentation”. 

“It was just a 5-10-minute tutorial given to us. He was explaining it on a tablet and went 

down through what he wanted us to fill in as an example player” - P001 

6.4.2.2 System Reinforcement 

Three CSS mentioned that the presentation would have been done more than once or the topic 

revisited over the course of the season. Players varied in their perceptions of how often the system 

was reiterated and how necessary this was in their context.  

“We’ll have education days and it depends what’s on the agenda, like if we have something 

new I might do 10 minutes [on the M-ASRM] and maybe the National League findings” – 

C006 

“We changed management last year, they probably didn’t explain it, we just presumed it was 

a follow on from the last two years, nothing really changed with it” – P010 

6.4.3 Players Perceptions of M-ASRM use 

Players were not always aware of the use processes of their M-ASRM and were often unconvinced 

that sufficient understanding and ability to use the data was evident amongst their CSS. Regardless 
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of the original understanding of the rationale, players often felt that the system was not being used 

for its proposed purpose. In addition, one player expressed concern around the attitude of CSS 

towards measures of non-physical well-being.  

“I think it was a tick the box exercise. Our trainer is actually young and pretty much with it 

but at the end of the day the manager gets the final call, so I would say in this case he wasn’t 

able to completely control it, the managers have the say” - P005 

“People have been pulled from sessions, so I think it is being used, whether the players are 

totally educated on it is another thing, but I do think the management use it as a tool to 

maximise training to benefit the group” - P007 

“You’re aware that your managers are looking at the physical side of things and if you’re 

carrying a knock, but then is the mindset side of things as looked after as maybe if you had a 

physical injury?” – P007 

 

Figure 6-1: Factors influencing implementation 
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6.4.4 Perceived Facilitators 

6.4.4.1 Education 

Education was recognised as being key to engagement by both players and CSS. Interestingly, 

players expressed the need for an applied understanding, while CSS were often vague with how 

education would be facilitated and evaluated.  

“I would love if it was made available to… the [players] that are interested in scoping in more, 

even if it’s only half a dozen - [to] set up a meeting for twenty minutes… and look at where 

we can maximise how we’re using [the M-ASRM]” – P003 

“The main thing is showing and educating the athlete about how this system can be used to 

benefit them, make them better” – C006 

6.4.4.2 Feedback 

CSS recognised that their use of the system and feedback of information to players was central to 

sustained use. However, they appeared to express some frustrations at the ‘spoon-feeding’ nature 

of providing constant feedback to a player which was not only time consuming but could hinder 

the development of their own self-regulation skills. Players referenced the need for useful 

feedback, reflecting that coach ‘contact’ in response to logged data is not perceived as sufficient. 

“I suppose it’s everyone’s own experience – if they get value from it, they will start to fill it in 

more – take more responsibility for it. If people aren’t sure where the data is going or what 

it’s doing I can see why there’s a drop-off, but I think it’s a balancing act of taking 

responsibility for it but at the same time getting some sort of useful feedback from it” – P001 

6.4.4.3 Multiple Season Use 

Unsurprisingly, CSS felt that implicit knowledge and buy-in grew through the long-term use of the 

system, emphasising the need for persistence. 

“You’re hoping that they buy into it and I think it’s gonna be a transitional period over a 

couple of seasons” – C007 

6.4.4.4 Buy-in and Team Culture 

Some CSS were aware of implementation failings due to lack of use structure. In addition, they 

discussed the impact of stakeholder buy-in and the overall culture on the attitude towards and 

shared use of an M-ASRM. 
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“It was just there in structure but not being used at all so that’s an issue. If you’re not gonna 

have someone who’s going to have the time or the understanding to [use it well], then it’s 

gonna be a waste of the system” – C011 

“I think if introducing something like this is also reflective of the holistic high-performance 

environment that the management and backroom are trying to instil, I think [players] would 

take it up very quickly no matter what the level of the team” – C005 

6.4.4.5 Applied Importance 

Two CSS suggested that the use of an M-ASRM needed to be visible and an integral part of training 

and preparation with an equivalent emphasis placed on its importance to promote and sustain buy-

in from all stakeholders. 

“It won’t work within a team unless the team and more importantly the management buy 

into it… if [players are] not going to log, that needs to come from the management… there’s 

no point in me saying ‘she’s not doing what I’m asking her to do’ and then continue playing 

her, because there’s no encouragement there” – C004 

 

 

Figure 6-2: Perceived facilitators of M-ASRM use 
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6.5 DISCUSSION 

The aim of this chapter was to identify stakeholder perceptions of the implementation and 

understanding of a pre-existing M-ASRM in the elite Gaelic games setting. Three main themes were 

identified: clarity of purpose, implementation strategies and perceptions of use, while a fourth 

theme, perceived facilitators, was identified as key to our understanding of why implementation 

was recognised as successful or not, and ultimately how to improve implementation as a result. 

Clarity of purpose, or an understanding of why a system has been implemented and its role, is vital 

not only for positive implementation outcomes [164], but also to evaluate the efficacy of the 

system in respect to its proposed rationale. CSS rationale for implementing the system was varied, 

including the ideals of injury prevention and load monitoring, however, the major role of an ASRM 

in practice has been identified as communication and day-to-day monitoring or identification of 

issues (Chapter 5) [48]. Whilst CSS were ultimately extracting value from the system, this was often 

different to the rationale which was originally given to players, and so they perceived the system 

as inefficient in its purpose. These findings suggest that the communication value of an M-ASRM is 

not always being imparted to athletes in practice.  

This lack of clarity was aligned with descriptions of minimal understanding and engagement of 

other staff with the M-ASRM. It was evident that head coaches often delegated the responsibility 

of the M-ASRM, asking for outcomes or recommendations and ignorant to the process. 

Disengagement of key stakeholders such as the head coach through disinterest or lack of 

understanding is damaging to M-ASRM culture and successful implementation [55] and this should 

be emphasised with all members of staff. The idea that CSS were using the M-ASRM as a method 

of ‘ticking the box’ has been described previously as ‘an approach of convenience that dissolved 

responsibilities for any failures’ [152] and has negative consequences for players perceptions of 

both the M-ASRM and the CSS. 

Introduction strategies from CSS were often given as a once-off presentation to players, focusing 

primarily on ‘how’ and secondarily on ‘why’. Arguably this method is poorly balanced: learning how 

to use the relative aspects of a mobile application should be rather straight-forward for a young 

cohort such as those playing elite Gaelic games, however, an understanding of ‘why’ and the 

perceived performance value would be more beneficial in promoting continued engagement [165]. 

Given that time allocations for such education can be limited in an amateur sports setting, the 

findings suggest emphasis should be on educating the athlete on why and how the M-ASRM is being 

used, using relatable examples. The workings of the mobile system should come with use and can 

be supplemented with written instructions. 



 

103 
 

A troubling aspect of the implementation structures identified in this study is the lack of shared 

decision making surrounding the use of an M-ASRM. The adoption of an M-ASRM should come with 

the identification of a need and the ability of the M-ASRM to address this need [40]. These 

discussions should include player representatives who can voice their opinions and indicate their 

needs to CSS. Shared decision making has consistently led to better implementation and 

sustainability [164], yet, the descriptions of M-ASRM implementation in this study reflect a “we 

told them…” approach. Recommendations for building a supportive culture in ASRM use have been 

made [40], yet the current findings suggest that introducing an initial shared decision making 

process would assist in many of these steps, particularly in building user confidence in the system 

and facilitating a smooth integration to the normal routine.   

Education, feedback and introducing the measure early in an athlete’s career were also identified 

as factors influencing ASRM implementation by Saw et al. [55]. The present study highlights a need 

for structure around the provision of M-ASRM education and feedback to athletes. Interestingly, 

disparities appeared between players and CSS on what constituted education. Where CSS generally 

provided one or more group presentations as an ‘overview’, players expressed a desire for applied 

understanding to empower them to extract value from the system in a self-directed manner. Saw 

et al. have suggested the method of co-regulation, whereby a coach would assist an athlete in self-

monitoring until they are able to do so independently [79]. As such, education should aim to 

increase the athlete’s awareness of their obligation to shared responsibility, which may empower 

them to approach self-regulation as they would their nutrition or conditioning. Practically however, 

it is important to consider a coach’s ability to engage in co-regulation successfully in amateur and 

team sports and suggests a need for all stakeholders to commit a significant investment of time 

into continuous M-ASRM education. 

Similarly, there appeared an imbalance in expectations of what constituted feedback: where CSS 

were contacting players concerning a red flag or low score and potentially giving advice or 

implementing a solution, this was considered by CSS as feedback. However, players perceived a 

need for feedback to be structured, informative and actionable with a link to their overall goal – 

performance, and similar findings have been published previously [55]. In their study of ASRM in 

athletic preparation, Saw et al. [48] differentiated the initiation of athlete-staff communication as 

a way to ‘contextualise’ information received, whereas feedback was perceived as part of ‘act’ in 

the four-step use process described. Yet, there appears little differentiation in practice if this 

communication and feedback are intertwined. For example, if CSS contact a player to establish 

context for an athlete’s data and follows this up with recommendations to redress it, (such as 
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improving recovery or modifying training) this is often seen by the player as contact or monitoring, 

more so than structured feedback.  

Lack of feedback could become a fracture in the  M-ASRM philosophy if no visible actions emerge 

from data input and this can serve as a recipe for stakeholder disengagement and a lack of purpose 

surrounding an M-ASRM [143]. Challenges in providing feedback to players due to time constraints 

of CSS has been acknowledged [48] and so it is unsurprising that feedback has become channelled 

through conversation. Furthermore, evidence suggests that athlete expectations for feedback on 

their athlete monitoring system have not been met in practice, and they can be conflicted in their 

own expectations of what constitutes sufficient feedback on a daily ASRM [143]. Stakeholder 

expectations in the facilitation of feedback should be realistic and clearly defined [40,143]. In 

recognising the limitations of their context, athletes may then be content to receive feedback on 

their M-ASRM less frequently, but with richer content that may include interactions with their 

performance, training and nutrition, for example. 

Equally, CSS should seek to receive feedback from athletes on their M-ASRM to facilitate better 

understanding and user engagement and to date, this has not been represented in literature from 

applied sport. Athletes have been the passive recipients of a system which was chosen and 

implemented by those not expected to adhere to daily input. If as CSS, we expect athletes to be 

actively engaged in shared responsibility and sustained use, feedback should be facilitated in both 

directions.  

It is unsurprising that CSS noted the value of sustained or multiple season M-ASRM use to enhance 

player engagement. It may also be beneficial for education and exposure to M-ASRM to begin 

earlier in a player’s career, potentially through elite development squads. Early exposure and 

persistent use have previously been recommended as understanding and positive attitudes 

towards ASRM may increase with use [153]. However, this could also be perceived as a barrier to 

M-ASRM use in elite Gaelic Games, given the often-transient nature of management teams who 

may hold their position for just a couple of seasons, particularly with less successful teams. This 

transiency of stakeholders creates a challenge to sustained M-ASRM use and the development of 

buy-in and should be addressed by the local governing bodies who appoint management teams. 

Whilst stakeholder buy-in is an established requirement for successful implementation of an ASRM 

[40], an interesting view from CSS in this study was the importance of translating this buy-in to an 

applied importance on the system. For example, when you ‘reward’ a non-adhering player by giving 

them a starting position on the team, this is not only giving that player little motivation to adhere 

but could create a social environment of frustration and inequity amongst adhering players. This 
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differential treatment and lack of fairness standards could result in interpersonal distrust and 

disharmony, unravelling athlete engagement and creating a negative perception of the team 

atmosphere [166]. Consequently, the M-ASRM not only adds nothing to athletic preparation, it also 

becomes more widely damaging with poor utilisation. 

In summary, there appears an underestimation of the requirements for successful M-ASRM 

implementation amongst stakeholders in elite Gaelic Games. Not all systems are created equal and 

not all environments are created equal. It is crucial to exercise due diligence prior to implementing 

an M-ASRM, and to appreciate the impact of social-environmental factors on stakeholder 

understanding and engagement. CSS and their athletes in elite Gaelic Games require clarity on the 

realistic capabilities of an M-ASRM and a structured outline of how the M-ASRM is to be used by 

both parties. The “great enemy of communication, we find, is the illusion of it” - William H. Whyte 

and we note here an irony in the perceived communication value of an M-ASRM as the lack of 

communication between the stakeholders surrounding its use. There is a requirement for evidence-

based approaches to education and engagement, and shared decision making to promote shared 

responsibility. Stakeholders must engage in better planning with respect to individual roles, 

structured responsibilities and realistic expectations of implementing an M-ASRM. We should learn 

from the negative experiences borne from a lack of stakeholder inclusion and understanding, and 

equally through positive experiences, recognise the value of applied understanding and the 

complexities of supporting user engagement. 

Future work should consult team staff other than the M-ASRM administrator to gauge their 

perceptions and understanding of the M-ASRM. These stakeholders have the ability to affect the 

team environment and buy-in, yet are often overlooked in M-ASRM education and engagement. 

6.6 LIMITATIONS 

A limitation of the current study may be considered as the relatively unique processes of elite Gaelic 

games as an amateur team sport with a professional-like approach. Limited access to players and 

resources may affect the ability to ensure the most effective implementation of an M-ASRM, 

however, these limitations can mirror contexts of other amateur and semi-professional sports and 

make effective implementation potentially even more crucial.  

6.7 CONCLUSION 

The results of this study demonstrate an underestimation of the practical requirements for 

successful implementation of an M-ASRM by users in elite Gaelic games through lack of clarity in 



 

106 
 

its purpose and use, and limited stakeholder understanding. M-ASRM use in this context can be 

facilitated by collaborative planning: creating transparency through shared decision making and 

shared responsibility, and implementing clear use processes and structured feedback channels. 

These findings can be used to further the development of M-ASRM implementation guidelines 

based on the needs and preferences of users.  

Section B has investigated the objective and subjective clinical utility of an M-ASRM in elite Gaelic 

games, respectively, furthering our understanding of the potential use cases for M-ASRM and how 

this use can be optimised. Section C seeks to discuss the theoretical and practical implications of 

this research and the contribution to the field.  
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Section C  
Theoretical interpretation and 

considerations for practice  
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7 CHAPTER SEVEN | THROUGH THE LENS OF THE UNIFIED THEORY OF 

ACCEPTANCE AND USE OF TECHNOLOGY 

7.1 INTRODUCTION 

The findings from the experimental chapters in this thesis have been discussed in isolation with 

respect to the objective and subjective clinical utility of an M-ASRM in elite Gaelic games. However, 

as outlined in 1.7, viewing these findings through the lens of theory provides a blueprint for their 

understanding in a wider, evidence-based context.  

Integrating data from mixed method evaluations is recommended to compensate for the 

shortcomings of individual methods, and to achieve a ‘whole greater than the sum of its parts’ 

which can help to illuminate a concept [167]. To further validate, understand and frame the 

intricacies of why and how an elite Gaelic games team implements and uses an M-ASRM, the 

integration of quantitative and qualitative findings from this thesis was warranted. 

Data triangulation refers to the process of studying a problem using different methods to gain a 

more complete picture, and takes place at the interpretation stage when both sets of data have 

been analysed independently [168]. Through analysing the similarities and differences in data from 

multiple aspects of the same research issue, we can increase our level of understanding [169] and 

provide a framework for theoretical analyses of the findings. 

As described in 1.8, the Unified Theory of Acceptance and Use of Technology (UTAUT) proposes 

that use behaviour is influenced by both the behavioural intention of the individual and the 

facilitating conditions which exist in their context. Three direct determinants of intention are 

proposed: performance expectancy, effort expectancy and social influence, whilst use behaviour is 

further explained by the facilitating conditions which exist to support the use and acceptance of a 

technology. These interactions will be moderated by gender, age, experience and voluntariness 

(Figure 7-1).  

The purpose of this chapter is to triangulate the findings from the mixed methods experimental 

chapters and to analyse them through the lens of the UTAUT to further validate and situate the 

contributions of this thesis to the M-ASRM knowledge. 
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Figure 7-1: Research model for the UTAUT [69] 

 

7.2 DATA TRIANGULATION 

Triangulation was approached using the methods described in O’Cathain et al., through listing 

respective findings and analysing the content for agreement, disagreement, and complementarity 

[168]. The evidence matrix is displayed in Table 7-1. Findings from each chapter are listed in the 

columns and mapped to the thesis aims in each row. In the last column, the findings have been 

coded using the components of the UTAUT to provide a framework for analysis of the findings 

through the lens of the theory.
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Table 7-1: Triangulation of thesis findings and UTAUT coding 

 Market Review 
Chapter 2 

Systematic Review 
Chapter 3 

Case Study 
Chapter 4 

Qualitative Studies 
Chapter 5               Chapter 6 

UTAUT 
Thesis Aims Findings Chapter 7 

Objective 
clinical utility 

Evidence base 1/20 products 
referenced 
original research 

Inconsistent 
relationship with 
training load 

Inconsistent 
relationship with 
training load 
 

M-ASRM only used by one 
practitioner in a risk analysis model 

Performance 
Expectancy (PE) 

Factors affecting 
objective utility 

Measure design 
/development 

Not described 12/21 based off 
design from one 
study  

No Metrifit RTP 
documentation 
on instrument 
development 
 

- Lack of guidelines 
for data 
interpretation 

Challenges Customisable for 
users 

Heterogenous 
analysis approaches 

Ceiling effect, 
ordinal nature 
and detecting 
change 
 

Socio-technical 
and system 
factors 

- 

Subjective 
clinical utility 

Expectations Product claims No evidence to 
support claims of 
performance 
optimisation 

No evidence to 
support claims 
of performance 
optimisation 

Not directly stated, but potentially 
linked to other benefits such as 
informed decision making. Supports 
claim re: communication value. 
 

Reality - - - Supports communication, informed 
decision making and advanced 
planning through remote monitoring 
 

Factors affecting 
subjective utility 

Barriers - - - Dishonesty, non-adherence, time and 
expertise burden, poor 
implementation and understanding  
 

PE, Effort 
Expectancy and 
Social Influence(SI) 

Facilitators Perceived value 
based on product 
claims 

- - Applied education and importance, 
two-way feedback, persistent use, 
buy-in and team culture 

PE, SI, Facilitating 
Conditions 
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7.3 PERFORMANCE EXPECTANCY 

Performance expectancy in the UTAUT refers to the degree to which an individual believes that 

using a system will help them to attain gains in performance. Venkatesh et al. found that 

performance expectancy was a leading determinant of behaviour in most situations [69], and this 

was further validated in a review of the UTAUT where performance expectancy was found to be 

the best predictor of behaviour [68]. Similarly, performance expectancy is the leading construct 

coded in Table 7-1 and will be used to frame and understand a significant portion of the findings of 

this thesis. Performance expectancy in this context will apply to any aspect of an M-ASRM which a 

stakeholder may perceive useful in improving athletic performance, whether through training, 

recovery or avoiding injury.  

The types of measures used in the M-ASRM featured in Chapter 2 were consistent with those found 

in Chapter 3 and with those used in Metrifit RTP (Chapter 4). These measures focused primarily on 

physical and psychological health (rather than happiness or contentment) and as such suggests that 

these are the aspects of well-being which are perceived as useful by practitioners. These outcomes 

may be as a result of decisions on measure design taken at face validity, i.e., those which appear 

effective to the system developer or coach, and are consistent with the challenge of the vague and 

uncertain definition of well-being (1.4). Product websites were imprecise in how these measures 

were designed and described, and findings from Chapter 3 uncovered the level of heterogeneity 

which exists. Whilst custom design of M-ASRM based on perceived usefulness may help to improve 

initial stakeholder intentions to use a system, this approach lacks the experimental rigour required 

to establish acceptable psychometric properties. These processes may ultimately result in the 

system not providing the intended value, and additionally, the heterogeneity it accommodates 

creates difficulty in evaluating the objective clinical utility of M-ASRM. 

In Chapter 2, only two websites referred to any evidence regarding their products, and only one of 

those was referenced. The lack of evidence backing up the claims about performance optimisation 

and injury prevention was demonstrated in Chapter 3 and Chapter 4 in the inconsistent relationship 

between M-ASRM data and training load. As two of the leading selling points on product websites, 

these claims may have key consequences for the performance expectancy and subsequent 

perceptions of the M-ASRM in practice. The findings were intriguing to consider alongside findings 

from the qualitative chapters, as only one practitioner mentioned using the M-ASRM data in a risk 

analysis model (this CSS had a data management system). The model described incorporated the 

M-ASRM data with sprint distance ACWR and pre-screening risk scores, yet they were the only 

stakeholder to mention this kind of approach. Given the perceived value discussed by users in 
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Chapter 5, perhaps we are asking the wrong questions in whether M-ASRM have a relationship with 

training load, as they rarely appeared to be used in this way. Indeed, this was mentioned as one of 

the least useful purposes:  

“If you had a particular session that was high in content, high in volume, high in intensity and 

the next day everybody was [really low], I don’t think you’d need a monitoring system to tell 

you why that was” – C005 

Findings from Chapter 4 on the measurement properties of the M-ASRM were echoed in Chapter 

5 in the socio-technical and system factor challenges. Athletes found it difficult to accurately 

portray their well-being with the point descriptors, and CSS found it difficult to contextualise and 

appropriately act on the data without further information. Whilst M-ASRM may be expected to be 

sensitive to daily fluctuations in athlete status, the reality may be different, and the design of these 

measures based off recommendations for monitoring chronic overtraining may be a contributing 

flaw. Although these measures may be responsive to longer-term changes in well-being related to 

overtraining syndrome, this is not how M-ASRM are applied in practice, and as such, they fail to 

meet their performance expectancy in objectively informing acute daily training adjustments [42]. 

In Chapter 2, the claims made by M-ASRM product websites were demonstrated, however, little 

evidence was presented to back up these claims. Specifically, the product websites frequently 

referred to performance optimisation as a leading selling point. Throughout the remainder of the 

thesis, little evidence could be found to link M-ASRM data directly with subsequent performance, 

and these findings are supported by previous work [91]. However, ‘performance optimisation’ may 

be considered an ambiguous buzzword - whilst performance optimisation was not directly referred 

to by stakeholders from Chapter 5, it could potentially be perceived as a result of benefits such as 

informed decision-making, and was referred to by one coach in his description of how to improve 

athlete buy-in: 

“The main thing is showing and educating the athlete about how this system can be used to 

benefit them, make them better” – C006 

Whilst this coach was well-founded in the importance of forging positive performance expectancy, 

the ability for the M-ASRM to enhance the athlete’s performance is unfounded and depends 

heavily on the context and way in which it is used by coaches and support staff (CSS). This idea 

further links to the findings from Chapter 5 of the unrealistic, and subsequently unmet, user 

expectations of the system. Similarly, the selling point of ‘injury prevention’ may be dependent on 

how the system is used by CSS than the information it provides. Currently, there are no established 
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thresholds for M-ASRM data which are related to increased injury risk [170,171], further 

contributing to the lack of guidelines for M-ASRM data interpretation. Interestingly however, the 

expectancy of the M-ASRM to contribute to injury prevention was evident among some athletes: 

“It could be something coming and at least if a physio or manager can get in there quickly 

before it actually does happen then you can [reduce] injuries” - P004 

It is also interesting to note this athlete was aware that any injury prevention element was 

dependent on CSS identifying a problem and intervening. However, the current lack of knowledge 

on the appropriate way to interpret and act upon M-ASRM data means that whilst the system may 

alert CSS regarding a concern [48], this is where its usefulness appears to end, and the CSS expertise 

and context-based decision-making is required to take over. These learnings further refute the idea 

of M-ASRM automation and support the findings from Chapter 5 on CSS burden. However, the 

required action for CSS in response to M-ASRM data appears open to interpretation, and as such, 

leaves them susceptible to bad coaching and suboptimal environments. Consequently, the actual 

usefulness of the system may not match the expectancy or perception. 

Agreement is seen in communication value, which was the fourth leading benefit claimed by M-

ASRM products in Chapter 2 and was perceived by stakeholders to be one of the leading qualities 

of the system in Chapter 5. As discussed in Chapter 5 however, it appears that the communication 

value is not being imparted to athletes in the rationale for implementing the system, and as such it 

is not an expectation by which they can evaluate its performance. This finding further highlights 

the importance of shared decision making in M-ASRM implementation [172], so that proposed 

value is evident for all stakeholders. 

Findings on the subjective clinical utility of M-ASRM from Chapter 5 referred to use in decision 

making and advanced planning. Interestingly, when we refer to the less frequently mentioned 

selling points of products from Chapter 2, ‘actionable insights and informed decision making’ was 

listed under CSS benefits. Perhaps this complementarity further illustrates the inconsistency in the 

actual value of an M-ASRM and how it is marketed to users with buzzwords like ‘performance 

optimisation’, creating a divergence in the expected and actual system performance. 

Whilst the ability of the M-ASRM to promote player education and self-management held the most 

diverging stakeholder opinions, it was also stated in less frequently mentioned benefits from 

Chapter 2 through ‘behaviour change and motivation’. Although self-monitoring has shown some 

potential for influencing behaviour change in other populations [173,174], this claim is currently 

not supported in the context of M-ASRM. Central to the individual and complex nature of behaviour 
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change and motivation, perceptions from stakeholders in Chapter 5 on the ability of an M-ASRM 

to promote athlete education and self-management were evidently divided.  

The importance of forging positive performance expectancy amongst stakeholders became 

apparent in Chapter 6 when explanations for the challenges with M-ASRM use and acceptance 

were exposed. A lack of clarity in the purpose of an M-ASRM and inadequate introduction methods 

were identified, and in conjunction with unrealistic expectations of the system, players perceptions 

of the M-ASRM use by their CSS were often negative or ignorant. Importantly however, facilitators 

to M-ASRM implementation and use were identified and will be discussed in facilitating conditions. 

7.4 EFFORT EXPECTANCY 

In considering a person’s intention to use a technology, effort expectancy is the perceived degree 

of ease associated with the use of the system. Whilst M-ASRM were not perceived to be difficult to 

use per se, there was a degree of effort required by stakeholders to engage with the system. From 

the athlete’s perspective, non-adherence was a common problem and the effort of filling out the 

system every day, despite its brevity, was often unappealing. 

“Bit of an effort even though it only takes like a minute to log, just having the app and having 

to remind yourself, set an alarm to remind yourself to go in… but it’s habit, you get into a 

habit” – P007 

“Even as it is it’s a bug bearer for certain players… it’s hard to get the balance coz players are 

a nightmare, it only takes 30 seconds and they’re still giving out about it” – P004 

These perceptions are likely linked to the degree of value a stakeholder experiences from a system 

[175], and ultimately whether their effort is justified by the improvements the system gives to their 

performance. Athletes frequently referred to data entry as a swift process, so the perceived effort 

appears more relevant to the requirement for daily input than to the number of questions in the 

M-ASRM. These findings further support the significance of positive performance expectancy of an 

M-ASRM, as elite athletes model self-determined motivation in their approaches to athletic 

preparation [176].  

From the CSS perspective, the degree of time and effort required to be invested in the system for 

optimal use was often unattainable, and only became apparent with use. The need for a supportive 

infrastructure is largely covered in effort expectancy (in addition to facilitating conditions) 

regarding the ease with which a tool can be applied. CSS identified the need for more resource 

provisions to reduce the burden, however, in the context of part-time work for an amateur sport 
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these provisions may not be realistic. Crucially then, and permeating throughout these findings, for 

a CSS to maintain their buy-in and effort, the system must be providing value.  

“[The M-ASRM] itself I’d say probably 2 hours a day on the laptop system, maybe then 

another half an hour a day depending on how many issues [to discuss] with coaches. It is 

time consuming when you’re trying to get your own [job] done as well” – C011 

7.5 SOCIAL INFLUENCE 

Social influence refers to the degree to which an individual perceives that important others believe 

they should use the system and relates to the buy-in of stakeholders and the social environment in 

which the M-ASRM is used. Where the instruction to use the M-ASRM comes from a position of 

power such as the team manager, it may be enough to promote system adherence due to fear of 

being de-selected or dropped. However, as discovered in Chapter 5 this fear may also promote 

dishonesty and may not be relevant where the instruction comes from someone considered to be 

in a lower rank (for example, from a therapist or sports scientist). One CSS referred to the need to 

engage the entire management team in the M-ASRM processes, to avoid them portraying an image 

of dismissal or unimportance.  

“I think sabotage might be a strong word but they dismiss it and through their dismissal, that 

can seep through to the mindset of players, particularly the players who are questionable 

about [the M-ASRM] in the first place and all of a sudden they have a reason to not engage 

because ‘one of the lads doesn’t even think much of it and he’s on our management team…’” 

– C005 

In Chapter 6, poor implementation processes affected player perceptions of both the system and 

of their CSS. Whilst social influence of the important other (i.e. CSS) may have influenced initial 

engagement with the M-ASRM by athletes, this may have dissipated as the system failed to provide 

value with use. As a consequence of poor utilisation of the system, the CSS potentially became less 

‘important’ to athletes as their abilities and expertise came into question. The impact of the respect 

an athlete has for a coach and their abilities is supported by similar work [177]. 

“I think there’s certain value to it but if you’re going to use it you have to have someone who 

can interpret the data correctly. At the moment, I don’t think our manager fully understands 

how to use it” – P002 

In addition, social influence in technology adoption is permeating, and may relate to a stakeholder’s 

decision to implement an M-ASRM with their team. Considered the ‘interpersonal’ considerations, 
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or those which result from interaction with another similar person or group [178], social influence 

was perceived by one athlete to have been a factor in M-ASRM implementation, with reference to 

following ‘trends’ set by more professional teams. 

“Obviously professional teams are able to use it and have sport scientists there to look at the 

data and develop training programmes around that, but I don’t know if we’re using it to the 

max. It’s like you know, someone else has it so we have to have it as well” – P002 

7.6 FACILITATING CONDITIONS 

Facilitating conditions refer to the degree to which an individual believes that an organisational and 

technical infrastructure exists to support use of the system. Despite how a technology may be 

perceived to provide benefit, if the environment in which the device is proposed to be used is not 

appropriately resourced, that benefit will not materialise. The leading finding from this thesis 

relative to facilitating conditions is the time and expertise burden on CSS in using an M-ASRM. The 

organisational systems for M-ASRM use in elite Gaelic games were inadequate and unstructured 

due to an underestimation of the investment required. A lack of organisation and structure was 

also evident in the limited stakeholder understanding of how their M-ASRM was being used. 

Appropriate facilitating conditions are required for optimal technology use [179], and CSS believed 

they were unable to use the system to its potential, as a result of the limitations of their context. 

However, given the evidence provided in this thesis on the clinical utility an M-ASRM can and 

cannot provide to users, this elusive ‘potential’ may be an overestimated perception of reality.  

In Chapter 6, perceived facilitators to M-ASRM use were discussed, including stakeholder 

education, feedback, multiple season use, buy-in and team culture, and applied importance. 

Through viewing performance expectancy as a leading factor underlying acceptance and use of 

technology, the role of education and feedback in managing user expectations and optimising value 

becomes much clearer. Additionally, the team buy-in and applied importance placed on the system 

by key stakeholders is supported by the facilitating environment and social influence aspect of the 

UTAUT.  

7.7 UTAUT MODERATORS 

The moderators of age and experience were seen in Chapter 5, where older, more experienced 

athletes appeared less likely to be dishonest in their reporting. The experience moderator also 

suggests that technology use becomes easier with experience as the user discovers methods to 

remove barriers, and this was reflected in the perceived benefit of using an M-ASRM for multiple 
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seasons. It is reasonable to suggest that the gender moderator of the UTAUT was not applicable in 

this particular context, as elite level athletes of both sexes are likely to have higher ego and 

performance orientation than at sub-elite levels where females tend to be more task orientated 

[180,181]. Lastly, the voluntariness moderator creates an intriguing discussion where the UTAUT is 

applied outside of a professional context. Although the M-ASRM usage may have been described 

as mandatory for athletes by CSS, as an amateur sport, it was not a requirement for athletes to 

complete as associated with their daily occupational tasks. Voluntariness then may have been 

determined by the punishments which were afforded to non-adherence – for example, a financial 

or chore-based punishment does not stop an athlete from training or competing, whereas a 

performance-based punishment may have been more successful in encouraging adherence. 

7.8 DISCUSSION 

Triangulating the findings from this thesis has provided a multi-faceted understanding of how M-

ASRM have been marketed, developed and used in practice, why they have permeated to elite 

Gaelic games, and how these aspects have impacted on their clinical utility. Analysing these findings 

through the lens of the UTAUT has grounded the results in an evidenced-based theoretical 

framework, strengthening and supporting the learnings and the contribution this thesis adds to 

ASRM research and practice. Importantly, the triangulation and theoretical grounding allows the 

findings to transcend the context of elite Gaelic games.  

The need for positive performance expectancy from the perspectives of both athletes and CSS in 

the successful implementation of M-ASRM is unquestionable, and the lack of appropriate 

facilitating conditions was the leading barrier for CSS in M-ASRM use. Whilst there exists some 

misunderstandings and unrealistic expectations of how an M-ASRM can benefit team sport, there 

is also clear value for both athletes and practitioners. Although further research is required to 

establish objective M-ASRM utility, there is an established subjective utility through which users 

can communicate, identify problems, remotely monitor athletes and inform their decision-making. 

However, substantial barriers to achieving these benefits have been identified, and as such, there 

is a requirement for evidenced-based guidelines and structures to inform users on successful M-

ASRM implementation and use. 
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8 CHAPTER EIGHT | USING MOBILE ATHLETE SELF-REPORT MEASURES 

IN TEAM SPORT: CONSIDERATIONS FOR APPLIED PRACTICE 

8.1 INTRODUCTION 

Throughout this thesis, the conceptual and real-world applications of M-ASRM in team sport have 

been evaluated. In recognising the importance of positive performance expectancy and 

appropriate facilitating conditions in M-ASRM implementation, practitioners require clarity on how 

to apply this knowledge in practice. This chapter builds on previous recommendations [40] using 

the findings from this thesis and aims to provide practitioners with detailed, practical 

considerations and an actionable resource for successful M-ASRM adoption and implementation in 

sport.  

Existing considerations have provided guidance on evaluating the psychometric properties of self-

report measures to uphold scientific rigour and outlines recommendations for choosing, 

implementing and reporting on ASRM [40]. Factors to consider in ASRM implementation were 

outlined in three steps established by Saw et al.: purpose, stakeholder engagement, and feasibility 

[40] (Figure 8-1). However, an individual’s continued use of a technology will be influenced by their 

previous experiences, and maintaining system value is central to this intention [69]. Therefore, the 

investigator argues for the requirement of a fourth consideration for maintained use. 

For example, stakeholders interviewed in Chapter 5 discussed the ‘dropping off’ of M-ASRM use 

after an initial period of engagement secondary to athlete non-adherence and CSS resource 

limitations, reflecting a lack of perceived value and inadequate organisation. Whilst an 

understanding of the ‘why?’, ‘who?’ and ‘how?’ through purpose, stakeholder engagement and 

feasibility is crucial for successful implementation, sustained M-ASRM use appears to require a 

‘now what?’. 

As such, Chapter 8 situates the findings of this thesis within the model outlined by Saw et al. 

through the ‘why?’, ‘who?’ and ‘how?’ (Figure 8-2), with an additional consideration for 

maintenance through ‘now what?’. The outline of this chapter follows the steps illustrated in Figure 

8-1; where the relevant findings from this thesis will be briefly discussed in each step and concluded 

with considerations and key learning outcomes.  
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Figure 8-1: Steps to establish the purpose, stakeholder engagement and feasibility of implementing an ASRM in 
sport, from Saw et al. 2017 [40] 
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Figure 8-2: Translating findings from chapters 5 (value and barriers) and 6 (understanding and facilitators) to an M-
ASRM implementation model 

8.2 WHY? - PURPOSE 

Implementation of an M-ASRM should evolve from the identification of a need and the ability of 

an M-ASRM to meet this need [40]. However, sports programmes should exercise due caution 

when deciding to implement an M-ASRM based on commercial product claims. Whilst many 

systems are compatible with GPS systems capable of measuring load to reduce injury risk based on 

published risk thresholds, these processes generally require significant integration with other data 

sources and contextual knowledge to implement effectively. Equally, whilst validated self-report 

measures have been shown to reflect the athlete response to training load [42], there is an 

inconsistent relationship between training load and single-item self-report measures used in 

practice (Chapters 3 and 4). In real-world applications, research has shown that M-ASRM systems 

are frequently used as communication tools [48] and as one of a suite of objective measures and 

contextual information used to influence decision making in holistic athlete management (Chapter 

5). Therefore, the literature should be utilised to inform the decision-making process and to 

evaluate a system’s ability to meet a need so that it can address the performance expectancies of 

users. 

8.2.1 Identify a need and the ability of an M-ASRM to meet that need 

• Consider the purported benefits to a system versus its real-world ability by consulting the 

literature and evidence-based outcomes  

Value Why? Purpose

Understanding Who? Stakeholder 
Engagement

Barriers & 
Facilitators How? Feasibility
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• Consider system factors and your requirements: Is this a daily measure? Will you use it to 

plan training? Are you looking for other contextual information? Do you need/want 

longitudinal data sets for post-analysis? Does it allow backdating of information? (Consider 

athlete dishonesty if potential to be removed from training; consider data quality with 

backdating) 

• Consult practitioners using the system in similar scenarios: Why do they use it? How do 

they use it? What benefits have they experienced and what challenges have they come 

across? 

Key learning point: M-ASRM outcomes will not be automated. If you didn’t collect the same 

information prior to having an M-ASRM, then consider the load it will add to your processes. 

8.2.2 Develop commitment of the coaching team to the process 

• Outline your need and how the M-ASRM will achieve this: needs and resulting benefits 

should resound at every level – e.g. management need and benefit, coaching need and 

benefit, athlete need and benefit 

• Discuss and address potential challenges from each stakeholder group 

• Address roles and responsibilities to ensure ‘informed’ commitment – stakeholders cannot 

commit to the process until they are aware of what the process will involve for them 

Key learning point: Shared responsibility is required for successful implementation, so shared 

decision-making and shared benefits are key to active and sustained engagement. 

8.3 WHO? - STAKEHOLDER ENGAGEMENT 

Research reflecting the experiences of users from applied sport has often described M-ASRM value 

in athletic preparation as facilitating a level of communication that is unattainable in any other way, 

allowing athletes to provide key information to coaches, problems to be proactively identified and 

appropriate actions to be taken in training and recovery [48]. Equally, research has identified 

barriers to M-ASRM use and the challenges involved in coordinating M-ASRM in practice, such as 

stakeholder buy-in and athlete adherence and honesty [55,143] (Chapter 5). Saw et al. suggest 

placing utmost importance on coach commitment, while also investing in the buy-in of other 

stakeholders through providing education, transparency and feedback [40]. Whilst results from 

Chapter 6 follow these recommendations in the facilitators to M-ASRM use, they also present a 

stark reality in the lack of stakeholder understanding toward their M-ASRM. Therefore, these 

considerations aim to improve stakeholder engagement in practice through realistic performance 

expectancy.  
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8.3.1 Develop stakeholder buy-in 

• Introduce shared decision making when identifying needs, benefits and challenges for all 

users, i.e. athletes should be involved in M-ASRM implementation rather than passive 

recipients 

• Provide applied education to enable athletes to understand and action their M-ASRM 

independently and increase M-ASRM performance expectancy: for example, through 

monitoring and improving sleep hygiene practices 

• Agree on a bi-directional and sustainable feedback format specific to your context 

(including frequency) – athletes should know when and how they will receive feedback, 

whilst coaches will receive feedback to improve their team’s M-ASRM use 

• Transparency: all users should have access to agreed guidelines regarding data access and 

how the M-ASRM is used daily, this document should include agreed individual roles and 

responsibilities 

Key learning point: M-ASRM education may represent an additional burden, but it may be worth its 

weight in cost(time):benefit for sustained user engagement. 

8.4 HOW? - FEASIBILITY 

Athlete monitoring systems either digitise and automate data already being collected in some form, 

or they provide a new method of athlete monitoring. Where an M-ASRM is providing a new method 

of athlete monitoring, it is essential to ensure the product meets a need and significant 

consideration is given to its proposed work models [40]. Further barriers to M-ASRM use in practice 

include the significant burden on CSS time and expertise to facilitate M-ASRM use, and the socio-

technical and system factors to consider (Chapter 5). Perceived value in M-ASRM use was also 

experienced through decision making and advanced planning (Chapter 5), however, this assumes 

the availability of personnel and the coordination required to make and implement these decisions. 

Whilst many sports practitioners now find themselves drowning in data, this is more problematic 

where personnel, resources and the required knowledge to use the data are limited. Development 

of context-based and feasible work models are essential to manage performance expectations. 

8.4.1 Develop guidelines for data access and use, and individual roles and 

responsibilities. 

• Add detailed roles and responsibilities when developing guidelines (which currently 

contains all users, their proposed individual benefits and their data access) 
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• Identify a key person/system administrator: ideally this should be someone who will always 

be available to stakeholders and who can interpret the data independently. Propose the 

time that should be allocated to the system administrator for this new role. 

• Responsibilities: what is the system administrator looking for in the data and what is their 

response (referral/intervention)? Are there defined cut-offs or decisions to be made based 

on certain inputs? Are they required to send reminders to athletes? Is there a specified 

time for daily completion?  

• What are the responsibilities of other stakeholders both when they do and don’t receive 

information? i.e. Actions to be taken when data is referred to them, but also the 

importance of their commitment to engaging and maintaining an applied importance on 

the system when they are not directly interacting with it. 

• Now re-evaluate: Are the coaching team committed to the process?  

➢ Consider the feasibility collectively with your developed guidelines 

Key learning point: Being the M-ASRM administrator can be a comprehensive and time-consuming 

task – attention should be paid to identifying the right person and recognising the significance of 

the role. This person should be supported in their efforts: both the actions and attitudes of all 

stakeholders involved will affect buy-in. 

8.5 NOW WHAT? - MAINTENANCE  

Saw et al. suggested the improved success of ASRM if costs are minimised and justified [40], and 

we suggest this should extend to efforts. Stakeholders need to see progress and feel value to 

continue their investment for multiple seasons. Whilst communication has been an overwhelming 

role of an ASRM in practice [1], this communication value has often been unknown to users, 

particularly to athletes (Chapter 5). It is crucial to ensure the proposed rationale for implementing 

an M-ASRM and how it will benefit users reflects reality. Review of M-ASRM use will either reveal 

value, issues, or both, allowing you to evaluate your investment and identify areas for 

improvement. Continued poor use of an M-ASRM could result in further-reaching negative 

consequences in team sport, therefore, openness in reviewing M-ASRM processes and onboarding 

feedback is essential. In Chapter 6, results brought communication value full circle by outlining the 

ironic misunderstandings around M-ASRM use, and we follow this now with the acceptance and 

implementation of feedback: use processes must develop with feedback to ensure progression and 

positive outcomes. Therefore, we suggest using a standardised evaluation of M-ASRM use, to 

include: 
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• Review of individual roles, responsibilities, user challenges and facilitating conditions 

• Review of data outcomes and value 

• Review of bi-directional feedback  

• Review of applied education strategies 

Appropriate methods of implementing these recommendations will vary depending on the sport 

context. In team sports, for example, process review could be aligned to training periodisation plans 

and competition schedules. M-ASRM appraisal should also form part of end of season reviews and 

beginning of season plans. A template for M-ASRM implementation guidelines and evaluation is 

presented in Appendix 10.18. 

Key learning point: Writer Andy Stanley wrote that “Leaders who refuse to listen will eventually be 

surrounded by people who have nothing significant to say”, exemplifying the importance of 

reciprocity and communication between athletes and CSS in M-ASRM success. Listen to 

stakeholders, respect their experiences, and implement change when required.  

8.6 CONTRIBUTIONS 

The importance of establishing the ‘why?’, ‘who?’ and ‘how?’ in M-ASRM implementation have 

been identified throughout this thesis and consider the need for clarity of purpose, positive 

performance expectancy and appropriate facilitating conditions for stakeholders using M-ASRM. 

The addition of ‘now what?’ recognises M-ASRM use as a cyclical process and one that should be 

continuously evaluated to maintain its value. A visualisation of the processes for sustaining value 

and facilitating M-ASRM use through reflexive practice is shown overleaf in Figure 8-3. The practical 

considerations from this chapter have been compiled in Table 8-1. 
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Figure 8-3: Sustaining engagement via continued M-ASRM value, informed by standardised evaluations and user 
feedback. 
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Table 8-1: Considerations for M-ASRM implementation 

 

 

Why? 

 

o Consider the purported benefits to a system versus its real-world ability  
o Consider system factors and your requirements 
o Consult practitioners using the system in similar scenarios 
o Outline your need and how the M-ASRM will achieve this: needs and resulting benefits should resound for each stakeholder  
o Discuss and address potential challenges from each stakeholder group 
o Address roles and responsibilities to ensure ‘informed’ commitment   

 
 

 

Who? 

 

o Introduce shared decision making when identifying needs, benefits and challenges for all users 
o Provide applied education to enable athletes to understand and action their M-ASRM independently and increase M-ASRM 

performance expectancy 
o Agree on a bi-directional and sustainable feedback format for your context so athletes know when and how they will receive 

feedback, whilst coaches receive feedback to improve their team’s M-ASRM implementation and use 
o Transparency: all users should have access to agreed guidelines regarding data access and how the M-ASRM is used daily 

 
 

 

How? 

 

o Add detailed roles and responsibilities when developing guidelines  
o Identify a key person/system administrator: ideally this should be someone who will always be available to stakeholders and 

who can interpret the data independently. Propose the time that should be allocated to the system administrator for this 
new role.  

o Responsibilities: what is the system administrator looking for in the data and what is their response (referral/intervention)? 
Are there defined cut-offs or decisions to be made based on certain inputs? Are they required to send reminders to athletes? 
Is there a specified time for daily completion?  

o What are the responsibilities of other stakeholders both when they do and don’t receive information?  
o Now re-evaluate: Are the coaching team committed to the process? 

 
 

Now what? 

 

o Review of individual roles, responsibilities, user challenges and facilitating conditions 
o Review of data outcomes and value 
o Review of bi-directional feedback  
o Review of applied education strategies 
o Implement change 
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8.7 CONCLUSION 

It is evident that M-ASRM are often implemented in applied sport without due consideration of 

feasible use processes and as such, many challenges exist in implementing and sustaining stakeholder 

engagement with M-ASRM. The key influencers of technology acceptance and use have been 

discussed, and are consistent with previous considerations for implementing interventions in sports 

medicine [182]. Whilst previously published recommendations for ASRM implementation highlight 

the key areas to address [40], this chapter adds new insights and further detail to the particulars of 

each level of implementation, providing actionable considerations for users in elite Gaelic Games in 

particular, but also for other contexts. Successful implementation of M-ASRM presents a complex 

challenge for sports science and medicine it is central that users recognise and appreciate this 

complexity, regardless of claims made by products.  Considerations are summarised in Figure 8-4. 

 

 

Figure 8-4: Summary of considerations for M-ASRM implementation 
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9 CHAPTER NINE | SUMMARY AND CONCLUDING REFLECTION 

9.1 SUMMARY 

This thesis has provided an in-depth critical analysis of the applications of mobile athlete self-report 

measures in elite Gaelic games. In utilising mixed methods approaches, it was possible to investigate 

the factors underlying the clinical utility of M-ASRM and present them through theoretical and 

practical understandings. Section A sought to contextualise the research and reviewed M-ASRM 

products to initially understand why an individual may choose to implement them and what their 

expectations of the system might be. It was evident that these systems were customisable at the 

user’s discretion, yet little evidence was provided to support the claims of performance optimisation 

and injury prevention. To begin to understand the objective clinical utility of M-ASRM, Section A 

sought to investigate how these measures were applied in the literature and if a relationship with 

measures of training load was evident. Findings from the systematic review uncovered a lack of rigour 

in measure design and an inconsistent relationship with measures of training load, however, 

heterogeneous approaches made the relationship difficult to assess.  

Building on this, Section B sought to investigate the clinical utility of a pre-existing M-ASRM in elite 

Gaelic games through mixed methods. Having identified a lack of rigour in measure design and an 

inconsistent relationship with training load in Section A, the potential for the M-ASRM to provide 

value was investigated through its measurement properties and data patterns over a season. The 

ceiling effect evident in the 5-point Likert scale was outlined, whilst the typical errors in each measure 

were also estimated. Further findings related to the utility of a summed wellness score, whilst the 

divergence of the ‘physical’ muscle readiness measure was presented. The relationship between this 

M-ASRM and measures of training load was subsequently investigated in Chapter 4 to illustrate the 

challenges in a lack of rigorous instrument development. These findings provide key considerations 

for users in future M-ASRM design and application. Further, the ability of the M-ASRM to provide 

value in daily training prescription was questioned due to its underlying measurement properties, 

and practitioners were cautioned in relying solely on their output for training load management. 

However, whilst M-ASRM may not be empirically derived or psychometrically evaluated, they are 

increasingly popular in elite and amateur sport programmes. As such, Chapters 5 and 6 sought to 

investigate the subjective clinical utility of pre-existing M-ASRM through qualitative methods. 

Findings supported the use of M-ASRM as a communication tool and one which can inform CSS 

decision-making and highlighted the key challenges for users including non-adherence, dishonesty, 

CSS burden, and technical factors. The aspects underlying poor M-ASRM implementation and 
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utilisation were outlined in Chapter 6, and facilitators of use were identified through improved 

education, bi-directional and structured feedback, and stakeholder buy-in through persistent use and 

an applied importance. These findings were presented as practical considerations for M-ASRM 

adoption and implementation using a pre-existing framework in Chapter 8.  

The interdependencies of the findings of this thesis in contributing to the success or failure of an M-

ASRM were evident, and in Chapter 7 the findings were triangulated and underpinned with theory to 

strengthen their contribution beyond the current application. This work has advanced the knowledge 

in a topical area of athlete monitoring which has been criticised for developing at a potentially 

damaging pace [40] and the learnings can be applied to improve outcomes in both research and 

practice. The recommendations of this thesis echo Saw et al. [40] in the requirement for evidence-

based and psychometrically validated M-ASRM for objective or predictive athlete monitoring, whilst 

suggesting that custom approaches suffice in their role as communication tools and status indicators. 

Future research in the objective clinical utility of M-ASRM in load monitoring or injury prevention 

requires larger, controlled studies to be conducted in various sporting contexts. Any such work should 

provide clarity in its purpose, a priori statement of the nature of the relationship being assessed and 

analyses methods should control for dependent measures within players. Measure design should 

utilise appropriate instrument development with a theoretical basis [183] and document 

psychometric properties as described by Saw et al. [40]. Small studies conducted with uncontrolled 

data sets and custom measures are unlikely to yield alternative results to those discussed in this 

thesis. Challenges to these approaches exist, however, such as teams facilitating collection of large 

data sets for extended periods whilst not being able to use the data to their benefit. 

9.2 CONCLUDING REFLECTION 

“Deviating from the principles of basic research faces the risk of dubious or flawed concepts 

and methods becoming repeatedly adopted and published. This is particularly evident as the 

use of custom ASRM is often solely justified as “similar to that used previously.” Therefore, to 

avoid the field progressing down an undesirable path, it is a critical time for applied research 

using ASRM to ensure that scientific rigor is upheld” – Saw et al. [40] 

Scientific rigour has largely been overlooked in the development, use and recommendations of M-

ASRM in research and practice. Indeed, one of the AMS identified in the web searches in Chapter 2 

stated “we chose these metrics specifically as they are the typical ones that predict ‘readiness to 

train’ the best we find”. These systems are sold to coaches and sports programmes as performance 

optimisation and injury prevention tools and appear to be perceived as “similar” to validated ones in 
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their established athlete monitoring value, yet they fail to meet this performance expectancy. The 

processes of premature endorsement of M-ASRM have been highlighted in this thesis and the 

challenges associated with unrealistic expectations have been discussed from practical and 

theoretical viewpoints. However, these findings do not discount the clinical utility of M-ASRM in 

athlete monitoring, rather, this thesis has highlighted the need for practitioners to recognise the 

difference in their established use cases.  

For example, if M-ASRM are providing subjective value to users, there appears little incentive to 

ensure acceptable psychometric properties, as they are not required for this use case. As discussed 

throughout this thesis, designing these measures as derivatives of ones which have been validated 

for monitoring a state of overtraining may have aided in the unrealistic perceived abilities of M-ASRM. 

These expectations have further been enabled through the recommendation of daily measures self-

administered by the athlete in popular load and risk monitoring papers [15,42], without a description 

of how they should be used. Not all systems or environments are created equally - and the 

complexities and interdependencies of measure design, defining well-being, factors influencing 

training readiness and response, user expectations, and social and environmental contextual factors 

require more consideration than what is currently afforded. The findings of this thesis demonstrate 

that the value or clinical utility of mobile athlete self-report measures cannot be evaluated as a binary 

concept, i.e. whether they are or are not useful. However, it is evident that M-ASRM are being applied 

poorly, either beyond their capabilities as a system or beyond the capabilities of the user or their 

environment.  

This thesis has employed the recommendations for implementation science and user-centred 

research in sports science and medicine [124,184,185], and supports the use of M-ASRM for 

establishing communication, information disclosure, remote monitoring and informing CSS decision-

making in athletic preparation. M-ASRM value is predicated upon athlete honesty and practitioner 

interpretation and they do not provide risk thresholds or automated recommendations for load 

management. These factors are important to recognise when considering the potential value of 

introducing a self-report system in a sports programme, given the challenges associated with 

implementation, adherence, resource investment, and system factors. Practitioners should exercise 

caution in relying solely on single-item self-report measures for monitoring the training load response 

or readiness to train and previous recommendations for the periodic use of validated ASRM remain 

appropriate [42]. Further research is required to establish the clinical utility of M-ASRM beyond an 

adjunct in athlete monitoring and to inform practitioners on appropriate design, application methods 

and data interpretation in applied team sport. 
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As introduced in Chapter 1, practitioners in sports science and medicine collect data as signposts to 

inform their preparation of athletes, and in M-ASRM they have found exactly that – not a ‘Stop’ sign, 

nor a ‘Go’ sign, but direction. 
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10 APPENDICES 

10.1  CHAPTER ONE | GAELIC GAMES CONTEXT 

The Gaelic Athletic Association describes itself as a sporting and cultural organisation that has a 

presence on all 5 continents. Gaelic Games are the National sports of Ireland, but their significance 

can be difficult to grasp for anyone who has not experienced their role in the social and cultural fabrics 

of every corner of Ireland and of the international diaspora. GAA clubs are often the centre of small 

communities, offering health, fitness, camaraderie and pride of place to each member, regardless of 

race, gender or age. It is often a sense of being to play GAA for your local community, and even more 

so to be selected to represent your county. The demands of the elite Gaelic Games scene at this level 

has been described and often creates huge barriers for the amateur sportspeople who pride and 

identify themselves through their position on this team, but also must work full-time, sometimes 

travelling to cities to do so. So why do they do it? The data in this Appendix has been compiled 

through the settler questions used in the semi-structured interviews for Chapters 5 and 6 and are 

intended to provide context for the reader. 

Interviewer: Why do you play Gaelic Games? 

“It means… it’s so cliché but it means everything, it is everything. When I get up in the morning 

it’s just that thought that you’re a [x team] footballer and you have to represent yourself in a 

certain way… and I’m proud, I know how proud my family are of me and how proud my club 

and my community [are]” - P007 

“When you win a championship and you see [everyone] from the area out on the streets, [the] 

memories that you create, I don’t think anything can replace it” - P005 

“There’s just a good feeling about it, [it’s] very hard to put your finger on it” - P006 

“Being from [x], that’s what you want to do, you want to play on the [x] senior hurling team” – 

P001 

“You play with your club first and you try to achieve as much as you can with them and playing 

county football is a reward for that. You’re always trying to push yourself as much as possible. 

…Trying to maximise your potential and play at the highest level you can” – P002 

“I suppose it’s the ultimate aim when you start playing football is you want to play for your 

county no matter where you’re from or no matter what your views are” – P005 
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“It’s hard to explain to people that don’t [understand], and people that say ‘you’re mad to be 

doing what you’re doing’” – P003 

“It was more culture and family than anything that got [me] into hurling. I suppose we have a 

big culture down there about playing for [x] and that’s always been quite strong. There’s huge 

respect there” – P004 

“It’s a wonderful feeling like to be able to say you lived your dream or you’re living your dream. 

It’s incredible to think that you’re involved in something that’s so loved around the country, in 

every parish it’s talked about and to think that you’re involved in that or your name comes in 

the conversation I think is incredible” – P007 

Interviewer: Are there any other positives? 

“There’s a lot of work opportunities that come out of it, getting grants for college, doing courses 

outside of work through the GPA (Gaelic Player’s Association)” – P010 

“Mentally I find it a great break from commitments in [work] first of all, commitments in 

college, it was a challenge but a break from work as well – it was kind of a balancing act” – 

P001 

“It brings more of a structure to your day, so we know we have training this evening and I was 

working today but I know that today I had to have my meals planned and made the night 

before. You’re organised in every part of your life because of football and it makes you more 

disciplined in every aspect” – P009 

“I suppose there’s a profile that comes with it that probably helps in making links, be it job 

prospects or even when I was looking for scholarships there was definitely benefits there” - 

P001 

“It probably does help for work, when I was going for my job they were specifically looking for 

someone with a GAA background and that probably does help. You’re known within your local 

community, so there’s definitely benefits of that” – P002 

“There is definitely health benefits and you have access to doctors and physios, nutritionists – 

in terms of health you’re living a better life, even compared to some of friends who are playing 

club football, we maybe drink a lot less [alcohol] and are better advised with the support 

networks there which guide you” – P003 
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“It gives me great confidence as well, ability to speak in public, ability to speak at work. Lately 

at work we’ve been having a few issues around the team and I’ve weighed in with solutions 

and during meetings I would tend to take- well not takeover but sort people out because 

everybody’s talking around in circles, I think I’ve learned that from leadership over the years” 

P003 

“It gave me my first job banking in [x] bank, I’d say if I wasn’t playing for [x] I wouldn’t have got 

the job, simple as that” – P004 

“You meet a lot of friends obviously through it that you have friends for life. And the good days, 

when you win it is worth [it]” – P005 

“I got my masters and stuff like that through football, even just getting to meet people and 

networking and all that” – P006 

Interviewer: What are the challenges? 

“The demands, the commitments as I said… – it’s increased massively, 10-fold I’d say in term 

of time and commitments, mentally and physically on the body, it’s constant” – P004 

“You have to plan everything around county football…social life - there is none” – P010 

“It’s the number one thing over girlfriends or family you know you have to actually put that first 

and if you don’t put it first you’re not really gonna excel in it as much as you could have. It’s 

selfish, it’s quite selfish at inter-county level and you really need to throw everything into it” - 

P004 

“It takes over a lot of your life but you have to be fully in, there’s no point in going 50/60%” - 

P005 

“Definitely the time commitments, trying to make sure that other parts of my life don’t suffer, 

at the moment be it study, relationships both family and girlfriends, social life definitely takes 

a hit. Financially it’s a strain at times as regards travelling even to and from gym, cost of food 

and stuff” – P001 

“Physically - injury wise it affects me both physically and mentally, it affects my mood when I’m 

injured, getting around doing the simple things” - P001 

“As soon as I qualified I moved to Dublin, and I only lasted in Dublin for 10 months because it 

was too much travelling up and down, especially in my job where you have to work an odd 

Saturday, you’re maybe coming down to [x] for training on a Friday and back up to Dublin for 
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work on a Saturday, back down for a match then on Sunday and back up to work then on a 

Monday. So, it isn’t possible to sustain that, you know. And you would pick up more injuries 

with tiredness and things like that so yeah, of course at [age] 25, 26, 27 would you like to be in 

Dublin? Of course you would but you need to decide what’s more important to you, so I’m living 

in [x], not the same social life, not the same life probably for a young person but football is what 

comes first” – P005 

GAA: Where we all belong https://www.youtube.com/watch?v=T1aKcXLsgCs  

https://www.youtube.com/watch?v=T1aKcXLsgCs
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10.2 CHAPTER THREE | PUBLICATION VERSION 

Assessment of team sport athletes’ well-being through single-item self-report measures, and 

their relationship with training load: a systematic review and narrative synthesis. 

Abstract 

Background 

Single-item athlete self-report measures use a single question to assess a dimension of well-being. 

These methods are recommended and frequently used in athlete monitoring, yet there remains little 

assessment uniformity and limited understanding of their relationship with measures of training load. 

Objectives 

To (1) investigate the applications and design of single-item self-report measures used in team sport 

athlete monitoring, and (2) present the relationship between these measures and measures of 

training load.  

Data Sources 

PubMed, Scopus and Sport DISCUS were searched to March 2019.  

Study Selection 

Articles were included if they concerned adult athletes from field- and court-sport domains, if they 

measured athlete well-being using a single-item self-report measure or measures, and if they 

investigated their relationship with a measure of modifiable training load over a minimum of 7 days.  

Data Extraction 

Data related to participant characteristics, self-report measures, training load measures, and 

statistical analysis and outcomes were extracted by two authors. 

Data Synthesis 

Twenty-two studies were included in analysis. A narrative synthesis was conducted. The measures 

most frequently used were fatigue, sleep quality, muscle soreness, stress and mood. All measures 

displayed results from none to very large associations with measures of training load and were 

predominantly trivial to moderate in the studies with the largest numbers of observations. Where 

relationships were found, they largely presented a negative association. 

Conclusions 
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Implications of this review are considerations for users in the application and clinical utility of single-

item self-report measures in athlete monitoring. Practitioners are advised to exhibit caution in the 

sole reliance on single-item self-report measures for monitoring the training load response or 

readiness to train, as they appear to offer little as a standalone measure in training load monitoring. 

Further research is required to inform practitioners on the appropriate application and interpretation 

of data from single-item self-report measures. 

Keywords: subjective measures; wellness; athlete monitoring  
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10.2.1 Introduction 

In the era of data in the athlete monitoring continuum, researchers and practitioners in sports science 

and medicine find themselves in pursuit of meaningful signposts to facilitate athlete progress through 

optimal workload and recovery, whilst reducing injuries and assembling minute components of 

competitive advantage. The recommendations for such signposts have focused on an array of 

objective and subjective measures of training load and recovery.1 A survey of monitoring trends in 

high performance sport found that the majority of practitioners (70%) placed an equal focus on load 

quantification and the monitoring of fatigue and recovery, with 84% utilizing self-report 

questionnaires in practice.2 

Whilst multi-item self-report measures with published validity and reliability have been stated as 

responsive to training induced changes in athlete well-being,3 sports programs tend to favor brief, 

custom self-report measures in practice, due to their ease of use, sport specificity and automation 

capacity.2,4,5 A review by Saw et al.3 identified subscales that may be of use in the monitoring of acute 

responses to training load and concluded that previous recommendations6–8 for daily monitoring with 

measures self-administered by the athlete remained appropriate due to the need to enable acute, 

daily adjustments to training. However, the relationship between these measures and athlete 

workload remains unclear.  

Athlete self-report measures (ASRM) in practice often comprise brief, single-item ‘checklists’, derived 

from validated questionnaires, symptoms of overtraining, or sport specific outcomes, that are 

intended to be completed daily. ‘Single-item’ in this context refers to the single question 

measurement of an aspect of well-being, for example, rating general fatigue on a Likert scale, as 

opposed to a ‘multi-item’ measure where multiple questions may be used to quantify ‘fatigue’. 

However, selectively combining scales or items from multiple empirical measures negates their 

established psychometric properties.9 In addition, many of the custom measures used in practice 

have not been developed based on empirically derived, valid and/or reliable scientific evidence9. 

Further challenges with the utility of data obtained through this method include questionnaire 

fatigue, data accuracy and practitioner data burden,10,11 particularly concerning the establishment of 

meaningful change and actionable sign posts or ‘red flags’.9,12  

A key challenge for practitioners in the design and implementation of these measures is the lack of 

understanding regarding the clinical utility of single-item self-report measures of athlete well-being. 

Clinical utility in sport science and medicine may be described as referring to the relevance or 

usefulness of an intervention or process.13 Evidence suggests that ASRM in practice are used 

predominantly as status indicators of athlete readiness and facilitators of communication,10,14 but it 
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remains unclear if and how well these measures respond to training load, or reflect recovery or 

readiness. For instance, whether the relationship between athletes’ self-assessed well-being via 

single-item measures and workload is strong or weak, linear or non-linear, negative or positive, or 

even exists at all, is unclear. This may be, in part, due to the heterogeneity of measures themselves, 

how they are applied, and the fact that they are frequently developed commercially or designed in-

house. 

Custom single-item self-report measures are in widespread use in elite sport2 as measures of athlete 

readiness and the training load response, and as such, it is warranted to investigate their relationship 

with measures of training load to inform future self-report measure design and implementation in 

sport. There is a requirement for clarity on the specifications of the measures in use, and whether a 

relationship exists between single-item self-report wellness measures and training load. Because the 

types of training, applications of monitoring and athlete motivations will differ between team and 

individual sports, it is important to consider these literatures in isolation.5,10 Therefore, the aims of 

this review are: (1) to investigate the application and design of single-item self-report variables used 

in team sport athlete monitoring, and (2) to explore the association between these measures and 

measures of training load. 

10.2.2 Methods 

10.2.2.1 Search Strategy and Study Selection 

The design and reporting of this review were conducted in line with the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA).15  This review has been pre-registered on 

PROSPERO (registration number included on title page). Criteria for study eligibility can be found in 

Table 3-1. The literature search was conducted using the PubMed, Scopus and Sport DISCUS 

databases on 1st March 2019 to their earliest available records. The search strategy for this review is 

presented in Table 3-2 and had no applied restrictions. A total of 18,361 articles were found and 

imported to Covidence systematic review software (Veritas Health Innovation, Melbourne, Australia) 

for screening. Abstracts were screened for eligibility by two authors, whilst full text screening was 

completed by one author. A total of 21 studies were included in the review (see flow diagram in 

Figure 3-1).  

10.2.2.2 Data Extraction and Synthesis 

Data were extracted by two authors to a custom designed spreadsheet. Data related to participant 

characteristics (Table 3-3), self-report measures (Table 3-4), and statistical analysis and outcomes 

(supplementary table) were recorded. A meta-analysis was deemed inappropriate due to the 
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heterogeneity of both the self-report measures and training load measures used in the included 

studies, therefore, a narrative synthesis of the literature was conducted. 

10.2.2.3 Assessment of Study Quality 

The methodological quality of the studies was assessed independently by two reviewers using a 

modified Downs and Black checklist. The original Downs and Black checklist comprises of 27 questions 

used to assess the quality of randomized and non-randomized studies of health care interventions.16 

Modified versions of the checklist are commonly used to establish the quality of observational studies 

in sports science and medicine.17 Thirteen questions deemed appropriate by the authors were 

retained (items 1, 2, 3, 5, 6, 7, 9, 10, 11, 12, 16, 18 and 25). Discrepancies in quality scoring were 

discussed among three authors and a consensus reached. See appendix 10.3 for full quality scoring. 

10.2.3 Results 

Twenty-one studies were included in the review. Studies related to six sports and totaled 490 

participants (soccer n=171; American football n=159; Australian football n=87; rugby sevens n=48; 

field hockey n=12; volleyball n=13). Duration of assessment varied from 8 days to 36 weeks, and 

undefined ‘season-long’ monitoring (Table 3-3). Most studies described the self-report measure as 

measuring ‘wellness’, therefore, this term will be used to present results collectively. Results for the 

associations between wellness measures and training load measures have been summarized in the 

text and can be found in Table 3-5. 

10.2.3.1 Study quality 

The study quality assessment is presented in appendix 10.3. In 12 of the 21 studies the athlete sex 

was not stated. Where the athlete sex was known (n=178), female athletes were significantly under-

represented in the sample (n=29; 16%). Principal confounders for the studies included in this review 

include factors such as player positions, fitness, ambient temperature and training type, the 

distributions of which were accounted for partially in six studies, whilst five studies accounted for 

confounding factors in their data analysis. None of the included studies reported the required 

measure of random variability (inter-quartile range) for the ordinal data of their self-report measures, 

however one study was awarded a score for this question as the self-report measures were deemed 

to not be a main outcome of the study. The statistical tests used were deemed appropriate in all 

studies. Thirteen studies described participants lost to follow-up; this score was not awarded where 

the reason for missing data was not reported.  
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10.2.3.2 Wellness assessment 

The number of questions employed by the studies ranged from three to eight and the measurement 

scales used were 5-point, 7-point or 10-point Likert scales. All single-item variables related to physical 

and psychological health; except one study which measured desire to train as a variable, but 

individual results for this variable were not provided.18  The most commonly employed measures 

were muscle soreness (n=20), fatigue (n=20), sleep quality (n=20), stress (n=14) and mood (n=6). 

Fourteen studies provided or used a composite measure, 10 of which were summed wellness scores 

and four of which were averaged scores. The use of six other variables was recorded (motivation to 

train, sleep quantity, time of sleep, mental fatigue, energy and perceived recovery). In studies where 

the direction of the scale was evident (n=18), higher scores reflected a better wellness in 11 studies, 

whilst lower scores represented better wellness in seven studies. Twelve studies cited a 1995 review 

by Hooper and Mackinnon[86] in the description of their self-report measure design, with four studies 

describing the use of a summed wellness score as the ‘Hooper Index’ (HI) and one as the ‘Hooper 

Score’ (HS), respectively (Table 3-4).  

Studies explored (i) the relationship between pre-training wellness and subsequent load output (i.e. 

same day),19–25 and (ii) the relationship between training load and subsequent wellness (i.e. next 

day),19,26–31 whilst in other studies the combination of data used for the correlation analysis was not 

clear (i.e. if they used (i) ‘same day’ versus (ii) ‘next day’ data).18,32–38 Studies used a variety of derived 

variables; true values, changes in values and z-scores, means and group means, normalization, and 

fixed and random effects in their analysis. Results were presented by a mix of significance testing, 

effect sizes and correlation values, and interpretations of magnitude and subsequent inferences that 

were mostly based on the work of Hopkins,39,40 Batterham41 and colleagues. Figure 3-2 illustrates the 

magnitude of the correlations as interpreted by the original studies (Pearson and Spearman analysis 

only) between single-item and composite wellness scores and training load based on the number of 

observations used in the original study. Where the number of observations was not stated in the 

original study, the maximum number of potential observations was estimated by multiplying the 

sample size by either the number of sessions or duration of the study. Studies are grouped by analysis 

type for the results summaries below, while Table 3-5 can be consulted for further detail. 

10.2.3.3 Composite wellness scores: summed and averaged 

Results for associations between summed wellness and training load measures were reported by 10 

studies (supplementary file 2). Studies using Pearson and Spearman correlations found small to 

moderate,19,36,38 large,32 and very large23 positive and negative associations between summed 

wellness scores and measures of training load. Two studies used a summed wellness score analyzed 

with linear mixed models. Govus et al. found that a one unit increase in wellness z-score was 



 

159 
 

associated with a trivial increase in player load,21 whilst Malone et al. found trivial to very likely 

negative effects24 of wellness z-score on training load measures. 

An average wellness score was used by 4 studies. Gallo et al. used linear mixed models and showed 

no effect of days post-match or match load on weekly wellness profile,26 and predominantly trivial 

effects of wellness z-score on training output variables.20 Whilst a study using Spearman correlation 

found a trivial negative association between wellness z-score and previous day acute to chronic 

workload ratio (ACWR).27 

10.2.3.4 Individual wellness variables 

10.2.3.4.1 Muscle soreness 

Results for the association between muscle soreness and training load measures were reported by 

14 studies. Studies utilizing Pearson and Spearman correlations found results varying from trivial,27,38 

to small,19,37 moderate,25,35,36 and large33 negative and positive associations between measures of 

muscle soreness and measures of training load. 

In studies using linear mixed models, Thorpe et al. (2015 and 2017) found no significant correlation 

between training load and muscle soreness.28,29 Wellman et al. used categorical scores to determine 

that players who rated higher muscle soreness had covered significantly more training load than 

those who scored lower.30,31 Govus et al. reported that muscle soreness was not related to player 

load or s-RPE; when the variables were modelled individually, a one unit increase in muscle soreness 

corresponded to a trivial decrease in s-RPE.21 Conversely, Henderson et al. reported increased muscle 

soreness was associated with a trivial increase in the physical performance factor value.22  

10.2.3.4.2 Fatigue 

The association between measures of fatigue and training load were reported by 13 studies. Studies 

using Pearson and Spearman correlations found results varying from no significant correlation,35 to 

small,19,25,38 moderate,34,36 large,33 and very large37 negative and positive associations between 

measures of fatigue and measures of training load. 

Studies using linear mixed models found a large negative28 association between total high intensity 

running and fatigue, and small to moderate associations between fatigue and cumulative days high 

speed running distance.29 Wellman et al. used categorical values to determine that players who rated 

higher fatigue had covered significantly more training load than those who scored lower.30,31 Whilst 

fatigue was not included in the best fit model by Henderson et al.22  
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10.2.3.4.3 Sleep Quality 

The association between sleep quality and training load was reported by 13 studies. Results for 

studies using Pearson and Spearman correlations varied from no significant associations,34 to trivial,38 

small,19,25,36 large,33 and very large37 negative and positive associations between measures of sleep 

quality and measures of training load. 

Three studies using linear mixed models found no significant associations21,28,29 between measures of 

training load and sleep quality. Wellman et al. in one study found no significant differences in training 

load related to sleep quality,30 and in another, found some significant differences between maximal-

intensity deceleration distance and sprint distance for players who rated differing categories of sleep 

quality on specific days of the week.31 Sleep quality was not included in the best fit model by 

Henderson et al.22 

10.2.3.4.4 Stress 

The association between stress and training load were reported by 9 studies. Studies using Pearson 

and Spearman correlations found results varying from no significant correlation,19 to small,19,25,37,38 

moderate,36 and large33 positive and negative associations between measures of stress and measures 

of training load. 

A study using linear mixed models reported increased stress was associated with a trivial increase in 

the physical performance factor value.22 Whilst Wellman et al. used categorical values to determine 

that those who rated more favorable responses had covered significantly lower training load than 

those who perceived higher stress.30,31  

10.2.3.4.5 Mood 

Three studies reported on the association between mood and training load. Buchheit et al. used 

Pearson correlation and found a small positive association,25 whilst Wellman et al. used linear mixed 

models and found that those who rated more favorable mood scores had significantly lower training 

load than those with less favorable responses,30 but no significant differences in movement variables 

were demonstrated for measures of mood in another study.31 

10.2.3.4.6 Other 

Results for the association between training load and other individual variables were reported in 6 

studies. Studies using Spearman correlations found no association between training load and sleep 

quantity across the season,35 and a trivial negative association between energy and ACWR.27 In 

addition, no significant correlation was found between training data and the measures of mental 

fatigue or time of sleep.34 Govus et al. used linear mixed models and reported that pre-training energy 
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was trivially positively related to player load and not related to s-RPE.21 Whilst Henderson et al. found 

that higher perceived recovery was associated with a trivial decrease in the physical performance 

factor value.22  

10.2.4 Discussion 

The aims of this review were to identify the applications and design of single-item self-report 

measures used in team sport athlete monitoring and to present their relationship with measures of 

training load. Predominant findings include a paucity of evidenced-based practice in the adoption and 

design of single-item self-report measures beyond general recommendations, a variety of data 

collection and analysis techniques, and a spectrum of none to very large correlations with measures 

of training load. This review has provided an in-depth critical analysis of the use of single-item self-

report measures in team sport and highlighted the lack of quality and rigor in how these measures 

are approached and utilized.  

Readers should be vigilant in their interpretation of results regarding the direction of the scale (i.e. 

higher or lower scores reflecting better wellness) with respect to positive or negative relationships 

with workload, the direction of the proposed effect, the type of load measure used in the study (i.e. 

internal s-RPE or external load measures), and with the analysis approaches used. The heterogeneity 

of the approaches made the results challenging to synthesize with clarity (Figure 3-3). 

10.2.4.1 Self-report measure overview 

A concerning finding for the development of knowledge regarding the use of single-item self-report 

variables was the lenient interpretation and citation of previous recommendations. This was 

frequently related to references of the work of Hooper, Mackinnon and colleagues. Whilst 12 studies 

referenced a 1995 review by Hooper and Mackinnon6 for their chosen self-report measures, most of 

these utilized a design closer to the questionnaire used by Hooper, Mackinnon and colleagues in an 

original paper from the same year,42 rather than the recommendations made in the cited review. i.e. 

the original study utilized a 7-point scale of 4 items,42 where the review recommended a 5-point scale 

of 7 items.6 This included in some cases the construction of a ‘Hooper Index’ or ‘Hooper Score’, (also 

referred to as ‘Hooper Scale’ in other studies) neither of which the terms nor the summing method 

were suggested by the authors in the referenced studies. This ‘naming’ alludes to the idea of a 

validated, formative construct and was subsequently cited by others.  

10.2.4.2 Relationship between measures of wellness and measures of training load  

Results for the existence, size and direction of a relationship between single-item self-report 

measures and measures of training load were varied for both composite and individual measures, 

creating a challenge in making inferences or conclusions from the results. The existence of a 
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relationship appeared more prominent in studies which used measures of correlation than those 

which used linear mixed models, potentially due to the mixed models accounting for the correlation 

within repeated measures for each athlete. This was most notable in the study by Ihsan et al. when 

measures were normalized to time and RPE,23 however, this study had one of the smallest numbers 

of observations of the included studies (maximum of 72).  

Whilst Saw et al. found athlete self-report measures (ASRM) to be responsive to acute and chronic 

training load,3 their analysis utilized a bespoke method of measuring sensitivity and consistency which 

was not replicable. In addition, the self-report measures used in the review by Saw et al. were 

typically retrospective; they often referred to a time period in the previous week (e.g. profile of mood 

states) or the previous 3 days (e.g. recovery stress questionnaire for athletes), in contrast to the 

predominantly daily measured single-items evaluated here. Subscales identified as useful in the 

review by Saw et al. were vigor/motivation, physical symptoms/injury, non-training stress, fatigue, 

physical recovery, general health/well-being, and “being in shape”;3 only one of which directly 

overlaps with the measures found in the current review (i.e. fatigue).  

10.2.4.3 Review context 

One of the most challenging aspects of conducting research into the utilization of self-report 

measures of athlete well-being, and by extension, conducting a narrative synthesis of this literature, 

is the tendency for observations to be made in an uncontrolled, ‘real-world’ environment. Four 

studies explicitly stated that the measures used were part of the normal team monitoring routine, 

whilst 17 studies did not specify if methods existed previously or were implemented for research 

purposes. However, only one study stated that interim results from the data collection were not 

provided to coaching staff. Further demonstrating the degree of heterogeneity between the studies 

included in this review, a variety of inclusion and exclusion strategies were employed in analysis, 

including the requirement or ‘happening’ of full participation (n=6),25,28,29,33,36,37 minimum training or 

competition participation requirements (n=5),19,26,31,34,38 exclusion of goalkeepers (n=2),33,35 and the 

requirement for ordinal self-report data to be normally distributed (n=2).20,24 A further seven18,21–

23,27,30,32 studies made no reference to any requirements for the inclusion or exclusion of participants 

or data. It is unclear in all other studies whether the self-report data was or may have been used by 

practitioners to manipulate training design or participation throughout the study period, thus 

creating interdependency between consecutive observations. Caution must be applied in making 

recommendations based on such studies43. In light of these issues, the authors would echo Fullagar 

et al.,44 who previously suggested that studies such as these which lack experimental control should 

be presented as case reports and resist from inferences outside general observations.  
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Whilst research requires controlled experiments to establish confidence in a result, there is also the 

argument that controlled, lab-based tests do not transfer to application in the real-world 

environment. If the isolated relationship between workload and ASRM data is clinically relevant, then 

we require controlled data collection to identify whether a relationship exists, and if so, its underlying 

nature. However, in a real-world scenario, these measures are unlikely to be influenced by training 

load in isolation, as they will also be determined by factors such as recovery, and psychological and 

social influences. This suggests these measures may be more reflective of complex ‘readiness’ rather 

than a linear training ‘response’, however, defining an optimal state of readiness continues to be 

elusive; those studies included in this review which explicitly evaluated the effect of pre-training 

wellness on subsequent training output found predominantly trivial results.  

10.2.4.4 Considerations for practice 

The existence and nature of any relationship between training load and well-being creates an 

interesting debate for practitioners seeking to use these outcomes to inform their clinical decision-

making processes. For example, the clinical significance of a specific summed wellness z-score of -1 

corresponding to a difference of 4m sprint distance in training,24 is unclear. It must be considered 

whether these small correlations and magnitude-based inferences of heterogenous self-report data 

can adequately inform future measure design and if they justify the appropriateness of single-item 

ASRM use in its currently recommended form. Readers should also be aware of the variety of scoring, 

summing and averaging techniques used for the self-report measures in this review when considering 

the adoption or planning the design of single-item measures in practice. Saw et al. have previously 

outlined recommendations for the development of custom ASRM to ensure acceptable psychometric 

properties,9 however, readers may also consider design requirements relative to their needs. For 

example, more simplistic approaches may suffice if the primary role of the ASRM is facilitating 

communication and prompting information disclosure.10,14  

With regards to current practice, evidence suggests that data from self-report measures are indeed 

used predominantly as status indicators and facilitators of communication rather than as decision-

making tools,14 and that their value is predicated upon athlete honesty and practitioner 

interpretation.10 Whilst many practitioners may desire clarity and simplicity in athlete monitoring, the 

complexity of the relationship between wellness and training load and the difficulties associated with 

their measurement necessitates significant investment of human resources to enable best use of the 

ASRM. Indeed, Hooper and Mackinnon in their 1995 recommendations suggested that the use of 

these self-analysis tools to identify trends toward overtraining syndrome was very much dependent 

on interpretation by a coach.6 Furthermore, many of these recommendations that inform the design 

and implementation of single-item ASRM are based on studies discussing measures for monitoring a 
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state of overtraining, and as such, narrow Likert scales may not be sensitive to smaller day-to-day 

variations in athlete state. Further research is required to apply clinically meaningful and individual 

‘traffic light’ approaches with ordinal scales such as those used in ASRM.12 These factors are also 

important to recognize in considering the potential value of introducing a self-report system in a 

sports program, given the challenges associated with implementation, adherence, dishonesty, 

resource investment, and system factors.10,45  

10.2.4.5 Review limitations and future work 

Whilst this review provides insight into this complex area of sports medicine research, there are a 

number of limitations which should be acknowledged. First, the potential for studies that identify 

significant correlations between self-report measures and workload being more likely to be published 

than those that do not is high, but also very difficult to detect. The use of a funnel plot and its 

associated statistics is typically used in intervention research to elucidate such bias, however this was 

not possible due to the heterogeneity of the studies (and their associated primary and secondary 

outcomes) included in this review. Publication bias, if it exists, may result in an over-estimation of the 

strength of the relationship between the measures evaluated in this review. Next, study 

heterogeneity, including the variations in the self-report and training load measures used, the 

different frequencies and durations of administration and the alternative statistical analysis 

approaches made synthesizing this literature particularly challenging, and the ability to make 

definitive conclusions impossible. These limitations highlight the need for further research and more 

critical consideration in the design, use and analysis of self-report measures in research and practice, 

beyond interpreting general recommendations for athlete self-appraisal. 

In addition, we were unable to identify long-term relationships between single-item ASRM and 

training load measures due to the nature of the included studies focusing primarily on daily analysis. 

Future research may identify single-item self-report data representing different stages of the season 

or binary measures such as changes in the days post-training or competition. Future work may also 

investigate the ability for single-item self-report measures to reflect athlete readiness or recovery, 

although defining such a state of ‘readiness’ is a subject for debate. 

10.2.5 Conclusion 

In conclusion, team sports programs are interpreting general recommendations in their use of single-

item self-report measures which predominantly feature fatigue, sleep quality, muscle soreness, 

stress, mood, and often a composite score. Results from studies with the largest numbers of 

observations found predominantly trivial to moderate associations between single-item self-report 

measures and measures of workload. Where associations were found, the direction of the 
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relationship was predominantly negative (i.e. where training load increased, wellness decreased). 

Practitioners are advised to exhibit caution in the sole reliance on single-item self-report measures 

for monitoring the training load response or readiness to train, as they appear to offer little as a 

standalone measure in training load monitoring. Whilst such measures have established value for 

users in sports programs through aspects such as communication,10,14 further research is required to 

establish their clinical utility beyond the role as a complementary tool. Potential may exist for such 

measures to be incorporated in predictive risk tools in conjunction with established risk factors, 

however, as it stands, further research is required to inform practitioners on the appropriate 

application and interpretation of data from single-item self-report measures in team sport.  
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10.3  CHAPTER THREE | STUDY QUALITY ASSESSMENT 

Quality scores for the studies included in the systematic review using the Modified Downs and Black 

scale (overleaf). 

 

Study 1 2 3 4 5 6 7 8 9 10 11 12 13 

Buchheit et al. (2013) 1 1 0 1 1 0 1 1 0 0 1 1 1 

Clemente et al. (2017) 1 1 0 0 1 0 0 1 0 0 1 1 1 

Clemente et al. (2019) 1 1 1 0 1 0 0 1 0 0 1 1 0 

Elloumi et al. (2012) 1 1 0 0 1 0 0 0 0 0 1 1 0 

Fessi et al. (2016) 1 1 1 1 1 0 1 0 0 0 1 1 0 

Gallo et al. (2015) 1 1 1 0 0 0 1 1 0 0 1 1 1 

Gallo et al. (2016) 1 1 1 0 1 0 1 1 0 0 1 1 0 

Gathercole et al. (2015) 1 1 1 0 1 0 1 0 0 0 1 1 0 

Govus et al. (2017) 1 1 0 0 0 0 1 1 0 0 1 1 0 

Haller et al. (2018) 1 1 0 0 1 1 1 1 0 0 1 1 0 

Henderson et al. (2018) 1 1 0 1 0 0 0 0 0 0 1 1 1 

Ihsan et al. (2017) 1 1 1 0 1 0 1 1 0 0 1 1 1 

Malone et al. (2017) 1 1 0 0 0 0 0 1 0 0 1 1 1 

Mara et al.  (2015) 1 1 0 0 1 0 0 1 0 0 1 1 0 

Moalla et al. (2016) 1 1 1 0 1 0 1 0 0 0 1 1 0 

Rabbani et al. (2018) 1 1 0 0 1 0 1 0 0 0 1 1 0 

Sampson et al. (2019) 1 1 0 1 1 0 1 0 0 0 1 1 0 

Thorpe et al. (2015) 1 1 0 0 1 0 1 1 0 0 1 1 0 

Thorpe et al. (2017) 1 1 0 0 1 0 1 1 0 0 1 1 0 

Wellman et al. (2017) 1 1 0 1 0 0 1 0 0 0 1 1 1 

Wellman et al. (2019) 1 1 0 1 0 0 1 0 0 0 1 1 0 
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The modified Downs and Black quality assessment scale used in the systematic review 

Modified Downs and Black Scale 
Original 

No. 
Table 

No. 
Reporting Scoring 

1 1 Is the hypothesis/aim/objective of the study clearly 

described? 

Yes = 1, No = 0 

2 2 Are the main outcomes to be measured clearly described 

in the Introduction or Methods? 

Yes = 1, No = 0 

3 3 Are the characteristics of the patients included in the 

study clearly described? 

Yes = 1, No = 0 

5 4 Are the distributions of principal confounders in each 

group of subjects clearly described? 

Yes = 2, Partially = 

1, No = 0 

6 5 Are the main findings of the study clearly described? Yes = 1, No = 0 

7 6 Does the study provide estimates of the random variability 

in data for main outcomes? 

Yes = 1, No = 0 

9 7 Have the characteristics of patients lost to follow-up been 

described? 

Yes = 1, No = 0 

10 8 Have actual probability values been reported (e.g. 0.035 

rather than <0.05) for the main outcomes except where 

the probability value is < 0.001? 

Yes = 1, No = 0 

 
External Validity 

11 9 Were subjects who were asked to participate in the study 

representative of the entire population from which they 

were recruited? 

Yes = 1, No = 0, 

Unable to 

determine = 0 

12 10 Were those subjects who were prepared to participate in 

the study representative of the entire population from 

which they were recruited? 

Yes = 1, No = 0, 

Unable to 

determine = 0  
Internal Validity 

16 11 If any of the results of the study were based on data 

dredging was this made clear? 

Yes = 1, No = 0, 

Unable to 

determine = 0 

18 12 Were the statistical tests used to assess the main 

outcomes appropriate? 

Yes = 1, No = 0, 

Unable to 

determine = 0 
 

Internal Validity-Confounding 

25 13 Was there adequate adjustment for confounding in the 

analyses from which main findings were drawn? 

Yes = 1, No = 0, 

Unable to 

determine = 0 
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10.4 CHAPTER FOUR | ETHICAL APPROVAL 
 

17th January 2017  

  

Ms Ciara Duignan  

c/o Professor Brian Caulfield  

UCD School of Public Health, Physiotherapy and Sports Science  

Health Sciences Centre  

Belfield  

Dublin 4  

  

  

RE: LS-17-08-Duignan-Caulfield: Exploring the physiological and psychological factors which influence 
performance and injury in elite Gaelic football players  
  

  

Dear Ms Duignan  

  

Thank you for your response to the Human Research Ethics Committee – Sciences (16/01/17).  

The Decision of the Committee is that approval is granted for this application which is subject to 

the conditions set out below.  

  

Please note that public liability insurance for this study has been confirmed in accordance with our 
guidelines[i]   

  

Please note that approval is for the work and the time period specified in the above protocol and 

is subject to the following:  

  

• Any amendments or requests to extend the original approved study will need to be 

approved by the Committee. Therefore, you will need to submit by email the Request to 

Amend/Extend Form (HREC Doc 10);   

• Any unexpected adverse events that occur during the conduct of your research should be 

notified to the Committee. Therefore, you will need to Submit, by email, an Unexpected 

Adverse Events Report (HREC Doc 11);   

• You or your supervisor (if applicable) are required to submit a signed End of Study  

Report Form (HREC Doc 12) to the Committee upon the completion of your study;  

• This approval is granted on condition that you ensure that, in compliance with the Data 
Protection Acts 1988 and 2003, all data will be managed in accordance with your application 
and that you will confirm this in your End of Study Report (HREC Doc 12);  
  

…/.   
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• Please note that further new submissions from you may not be reviewed until any End of 

Study Reports due have been submitted to the Office of Research Ethics.  That is, any earlier 

study that you received ethical approval for from the UCD HRECs;  

• You may require copies of submitted documentation relating to this approved application 

and therefore we advise that you retain copies for your own records;  

• Please note that the granting of this ethical approval is premised on the assumption that the 

research will be carried out within the limits of the law;  

• Please also note that approved applications and any subsequent amendments are subject to 

a Research Ethics Compliance Review.  

                  

The Committee wishes you well with your research and look forward to receiving your End of 

Study Report.  All forms are available on the website www.ucd.ie/researchethics please ensure 

that you submit the latest version of the relevant form. If you have any queries regarding the 

above, please contact the Office of Research Ethics and please quote your reference in all 

correspondence.  

  

Yours sincerely,  

  
______________________________________________  
Mr T. John O’Dowd  
Chairman, Human Research Ethics Committee - Sciences   

                                                  
[i] http://www.ucd.ie/researchethics/information_for_researchers/insurance/   

 

  

http://www.ucd.ie/researchethics
http://www.ucd.ie/researchethics
http://www.ucd.ie/researchethics/information_for_researchers/insurance/
http://www.ucd.ie/researchethics/information_for_researchers/insurance/
http://www.ucd.ie/researchethics/information_for_researchers/insurance/
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10.5  CHAPTER FOUR | PARTICIPANT INFORMATION LEAFLET AND CONSENT FORM 

 

Title of Study: Exploring the physiological and psychological factors which influence performance 

and injury in elite Gaelic football players. 

Researcher: Ms. Ciara Duignan 

 

What is this research about? 

The purpose of this study is to gain an understanding of the daily activity, training load, physical 

conditioning and psychological profile of elite gaelic football players, and how these factors can 

influence their performance and risk of injury.  

 

Who is organising this research study? 

The project is being run by researchers in the Insight Centre for Data Analytics in University College 

Dublin. 

 

Why was I invited to take part? 

You have been invited to take part in this study as you are a member of a senior inter-county gaelic 

football team. 

 

What will happen if I decide to take part in this study? 

If you agree to participate in the study your involvement will span over two seasons. If you decide to 

take part you will continue your team involvement as normal, including filling out the daily questions 

on the Metrifit application and interacting with your medical team regarding injuries as required. The 

Metrifit application is a player monitoring system which requires you to enter your daily training 

duration and intensity and ratings on how you were feeling – these will include muscle soreness, 

mood, stress, energy and sleep. 

We will collect and analyse this data. If you are currently tracking your activity with a wearable device 

or mobile phone application, we will ask you to share this information with us.  
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In addition, we will ask you to complete 4 specific health and performance evaluations at your training 

facility throughout each season.  These evaluations will take approximately 45 minutes each.  They 

will include a questionnaire which will evaluate your own perception of your health-related quality 

of life. They will also include measurements of your balance and gait. Balance will be evaluated using 

a test called the Y-Balance test.   We will attach 5 small motion sensors to your body for the test – 

they measure movement and will be used to analyse your balance reactions. They will be positioned 

around the low back, thigh and lower leg using Velcro straps. You will be required to stand on one 

foot and using the other foot, reach as far as you can in 3 directions. We will ask you to complete 4 

practice trials on each leg followed by 3 recorded trials. Gait will be evaluated by means of us 

monitoring your movement with the same 5 sensors while you perform some walking and running 

trials over a short distance (approx. 20m). We will analyse these data sets to draw conclusions about 

what factors influence performance and injury. 

Next season, we will ask you to wear a small sensor on your wrist throughout the season.  This will 

measure your activity levels and sleep duration on a 24/7 basis. 

 

What are the possible benefits of taking part in this study? 

There is no direct benefit to taking part in the study, however it will help us to understand how to 

manage injury risk in the GAA in future. 

 

What are the possible risks of taking part in this study? 

As we will be testing your balance and gait there could be some risk of falling but these risks will be 

minimised by the physiotherapist and the tests themselves are self-limiting. 

 

Confidentiality – Who will know I am participating in the research study? 

All information which is collected about you will be kept strictly confidential. Your personal details 

will be stored with your medical data but will be anonymised for analysis using a participant code. 

There will be no way in which you may be identified in the reported study findings. The study code 

will be destroyed at the end of the study. The anonymised data from the application, sensors and 

clinical assessments will be archived on secure servers in UCD following the completion of the study.  
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What will happen with the results of this research study? 

The results we obtain from your data will be analysed together with results from other players. A 

report on this data will be written up and will be forwarded for publication in a scientific journal. The 

anonymous digital data obtained will be archived within the UCD Insight Centre and may be used in 

future research.   

 

Voluntary Participation 

Participation in this study is voluntary. If you decide to take part, you will be asked to sign a consent 

form.  You are free to withdraw from the study at any time and without giving a reason. 

 

Thank you, 

Contact Details: 

Ciara Duignan BSc (Physio), MISCP 

PhD Researcher, Insight Centre for Data Analytics, 

UCD School of Public Health, Physiotherapy and Sport Science, 

UCD Health Science Centre, Belfield, D4. 

Email: ciara.duignan@insight-centre.org 

Co-Investigators: 

Professor Brian Caulfield, Director at Insight Centre for Data Analytics & Dean of Physiotherapy UCD, 

School of Public Health, Physiotherapy and Sport Science, UCD, Belfield, D4. 

 

 

 

 

  

mailto:ciara.duignan@insight-centre.org
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CONSENT FORM 

Study Title: Exploring the physiological and psychological factors which influence performance and 

injury in elite Gaelic football players. 

PLEASE TICK YOUR RESPONSE IN THE APPROPRIATE BOX 

 

• I have read and understood the Participant 

Information Leaflet.       YES     NO  

• I have had the opportunity to ask questions and discuss 

the study.        YES     NO  

• I have received satisfactory answers to all my questions.   YES     NO  
 

• I understand the risks involved in taking part in this study.         YES     NO  
 

• I understand that my anonymous data will be stored digitally  

and archived in UCD at the end of the study.     YES     NO  
 

• I consent to the use of my anonymous data in similar    YES     NO  
future studies, subject to future ethical approval.                                                                                                         

• I have received enough information about this study.   YES     NO  
 

• I understand that I am free to withdraw from the study  
at any time without giving a reason and without this  

affecting my future medical care.     YES     NO  

• I agree to take part in the study.      YES     NO  
 

 

Participant’s Signature:     ____________________________ Date:   ___________ 

Participant’s Name in print:  __________________________ 

 

Investigator’s Signature:     ___________________________ Date:   ___________ 

Investigator’s Name in print:     ________________________ 

  



 

179 
 

10.6  CHAPTER FOUR | METRIFIT RTP 
 

Product features and descriptors 

Health Indicators Value Range 

Mood State 1-5 

Sleep Quality 1-5 

Energy Levels 1-5 

Muscle Readiness 1-5 

Diet Yesterday 1-5 

Stress 1-5 

Sleep Duration Hours 

Health  1-5 

 

Follow Up Questions if 1 or 2 (red zone) with additional comment box 

Sleep issues  Health issues Stress issues Muscle 

readiness 

Nutrition issues 

Consumed food / 

beverage late at 

night  

Chest 

Infection  

Academic/Work 

Stress  

Body 

Location 

Skipped breakfast  

Late night  Cold/Flu  Family/Relationship 

Stress  

 Fluid intake low  

Noise 

/disturbance 

during the night  

Diarrhoea  Financial worries   Consumed fatty/junk 

food  

Other  Migraine / 

Headaches  

Health worries   Consumed less than 3 

meals/3 snacks  

Overtired  Nausea / 

Vomiting  

Other   Consumed very little 

veg/fruit  

Pain/Irritation  Other    Consumed alcohol  

Worried/Stressed      Other  
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Injury Data 

Date of Injury  

Recovery Date  

Injury location Specific body part 

Injury type Muscle strain, fracture etc 

Injury severity Ability to train 

Injury mechanism Contact/non-contact 

How/where did it happen? Training/game etc 

 

Activity Log 

Activity 

type 

Time Duration 

(mins) 

RPE / 

Intensity 

Travel 

Duration 

Travel 

Time 

Travel 

Mode 

Team 

training 

/ practice 

Hour: 

minute  

Hour: 

minute 

1 - 10 0 - 15 mins Hour: 

minute 

Car 

(Passenger) 

Gym session    15 - 30 

mins 

If over 2 

hours 

Car (Driver) 

Match / 

Competition 

   30 - 45 

mins 

 Walk 

Individual 

training / 

practice 

   45 - 60 

mins 

 Train/Bus 

Recovery 

Session 

   1 - 1.5 

hours 

 Other 

Rehab    1.5 - 2 

hours 

  

Other 

 

   > 2 hours   
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10.7  CHAPTER FOUR | METRIFIT INFORMATION DOCUMENT 
Excerpts taken from Metrifit RTP Hints and Tips document (reproduced with permission). 

 



 

182 
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184 
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10.8  CHAPTER FOUR | PLAYERTEK GPS 
 

Primary Metric Descriptions 

VOLUME 

 

Total Distance Units: Metres or kilometres (m, km)  

 

Sprint Distance Unit: Metres (m). Sprinting is defined in PLAYERTEK as running at speeds above 5 

metres per second.  

Impacts Unit: A simple count Accelerometer data measured at 400 times per second in each of 

three axes is used to detect impacts that rate above 5g (49 m/s2). Note it is imperative that the 

PLAYERTEK base-layer garment fits tightly to avoid erroneous impact data. 

INTENSITY  

 

Top Speed Unit: Metres per second (m/s) PLAYERTEK measures your top speed as the maximum 

speed you sustained for at least half a second.  

Distance per Minute Unit: Metres per minute (m/min)  

 

Work Ratio Unit: Percentage (%) This is defined as the percentage of total time during which the 

player was performing some work. Work is defined as walking or running at speeds higher than 1.5 

m/s. Work ratio indicates the amount of time a player is working compared to resting.  
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10.9  CHAPTER FOUR | RESPONSE PERCENTAGES 

Percentage responses for each player for the stress and sleep quality measures. The table and heat 

maps only include players who had data recorded on at least 75% of the study days (n=21). 

 Stress Sleep Quality 

 5 4 3 2 1 5 4 3 2 1 

P009 2% 98% 0% 0% 0% 1% 91% 6% 2% 0% 

P010 26% 65% 9% 0% 0% 10% 63% 25% 3% 0% 

P013 97% 3% 0% 0% 0% 8% 62% 26% 3% 0% 

P019 2% 97% 1% 0% 0% 2% 80% 17% 1% 0% 

P023 6% 81% 11% 2% 0% 4% 48% 45% 3% 0% 

P025 0% 98% 2% 0% 0% 0% 56% 38% 6% 0% 

P031 1% 99% 1% 0% 0% 1% 96% 2% 1% 0% 

P032 99% 1% 0% 0% 0% 45% 47% 7% 0% 0% 

P034 4% 80% 15% 0% 0% 0% 23% 64% 13% 0% 

P015 2% 98% 0% 0% 0% 0% 92% 8% 0% 0% 

P016 8% 82% 10% 0% 0% 0% 78% 21% 0% 0% 

P072 70% 30% 0% 0% 0% 66% 28% 5% 2% 0% 

P081 0% 70% 26% 4% 0% 0% 46% 54% 0% 1% 

P017 0% 73% 13% 14% 0% 0% 87% 9% 4% 0% 

P020 0% 93% 7% 0% 0% 0% 55% 44% 2% 0% 

P001 26% 74% 0% 0% 0% 12% 81% 6% 1% 0% 

P073 15% 54% 30% 0% 0% 5% 84% 10% 1% 0% 

P070 0% 100% 0% 0% 0% 0% 98% 2% 0% 0% 

P075 7% 93% 0% 0% 0% 10% 83% 6% 0% 0% 

P076 99% 1% 0% 0% 0% 57% 41% 0% 2% 0% 

P077 93% 7% 0% 0% 0% 84% 16% 0% 0% 0% 
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10.10  CHAPTER FOUR | RESPONSE HEAT MAPS 
 

 
Heatmap representing season long data for mood state 

 

 

Heatmap representing season long data for muscle readiness 
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Heatmap representing season long data for health 

 

 

Heatmap representing season long data for energy levels 
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Stress values split into away-based (top) and home-based (bottom) players 

 

 

Sleep quality values split into away-based (top) and home-based (bottom) players 
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10.11  CHAPTER FOUR | ANOVA TIME PLOTS 

Time plots for ANOVA of wellness measures on match day (1.00), match day plus one (2.00) and 

match day plus two (3.00), over ten matches.  

 
 

There was a statistically significant effect of time on sleep quality (F(2,192) = 5.008, p=0.008) and of 
match on sleep quality (F(9,192) = 4.200, p=<0.001). 

 

 
There was a statistically significant effect of time on muscle readiness (F(2,192) = 20.947, p=<0.001) 

and of match on muscle readiness (F(9,192) = 3.35, p=0.001). 
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There was a statistically significant effect of time on mood state (F(2,192) = 4.074, p=0.019) and of 

match on mood state (F(9,192) = 4.274, p=<0.001). 

 

 

 
There was a statistically significant effect of time on energy levels (F(2,192) = 18.368, p=<0.001) and 

of match on energy levels (F(9,192) = 2.14, p=0.028). 
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There was no effect of time or match on health values. 

 

 

 
There was no effect of time or match on stress values. 
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10.12  CHAPTER FIVE | ETHICAL EXEMPTION 
 

Ethical Exemption from Full Review 

 
13th March 2017 
 
Dear Ciara 

  
Thank you for notifying the Human Research Ethics Committee - Sciences (HREC-LS) of your 
declaration that you are exempt from a full ethical review.  Should the nature of your research change 
and thereby alter your exempt status you will need to submit an application form for full ethical 
review.    Please note for future correspondence regarding this study and its exemption that your 
Research Ethics Exemption Reference Number (REERN) is: LS-E-17-32-Duignan-Caulfield.  This 
exemption from full ethical review is being accepted by the Office of Research Ethics on the 
condition that you observe the following: 
  

•         UCD Insurance Requirement: I confirm that the public liability insurance cover is already in 
place for this project – no further action is required. 

  

•         Researcher Duty of Care to Participants: please ensure that ethical best practice is 
considered and applied to your research projects.  You should ensure that participants are aware 
of what is happening to them and to their data whether a study is de-identified or not. All 
researchers have a duty of care to their participants who have the right to be informed, the right 
to consent to participate and the right to withdraw from the study. 

  
Any additional documentation should be emailed to exemptions.ethics@ucd.ie quoting your 
assigned reference number (provided above) in the subject line of your email. 
Please note that your research does not require a committee review and also note that this is an 
acknowledgment of your declared exemption status.   All Exemptions from Full Review are subject 
to Research Ethics Compliance Review. 
 
Best regards, 
Maciek 

  
Mr Maciej Szydlowski 
UCD Research Ethics & Integrity 
Roebuck Castle 
Belfield 
Dublin 4 
T: (01) 716 8767 
E: exemptions.ethics@ucd.ie 
W:www.ucd.ie/researchethics 
  

mailto:exemptions.ethics@ucd.ie
mailto:exemptions.ethics@ucd.ie
http://www.ucd.ie/researchethics
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10.13  CHAPTER FIVE | PARTICIPANT INFORMATION LEAFLET AND CONSENT FORM 

 

Title of Study: Qualitative exploration of player demands and athlete monitoring in elite Gaelic games. 

Researcher: Ms. Ciara Duignan MISCP (Chartered Physiotherapist) 

 

What is this research about? 

This research is being carried out to gain novel insights into the perceptions of stakeholders in the 

GAA towards player demands and athlete monitoring systems.  

 

Who is organising this research study? 

The project is being run by researchers in the Insight Centre for Data Analytics as part of the School 

of Public Health, Physiotherapy and Sport Science in University College Dublin.  

 

Why was I invited to take part? 

You have been invited to take part in this study as you are a stakeholder in elite Gaelic games, i.e. a 

player, coach, or medical/sport science staff involved with an inter-county team. 

 

What will happen if I decide to take part in this study? 

If you agree to participate in the study it will involve a one to one interview with the lead researcher 

(Ciara Duignan), lasting approximately 1 hour. The interview will be a conversation about your 

thoughts and perspectives on player demands and athlete monitoring based on your experiences. 

The interview will be audio recorded. 

 

What are the possible benefits of taking part in this study? 

There is no direct benefit to taking part in the study, however, it will aid our learning about how to 

better understand, manage and monitor GAA players in future. It is important that these aspects are 

informed by key stakeholders such as yourself, so that we can improve the management of players 

in a way which is beneficial to all parties. 
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What are the possible risks of taking part in this study? 

There are no risks involved in this study. 

 

Confidentiality – Who will know I am participating in the research study? 

All data will be anonymised. Thus, your identity will remain confidential. Your name will not be 

published and will not be disclosed to anyone outside the lead researcher. Your information will be 

treated in the strictest confidence and will not be used for any other purposes without your 

permission. Audio recordings of the interview will be transcribed to Word format and recordings 

subsequently deleted so that you could not be identified through them. Text files will be stored 

securely on a password encrypted computer with a coded number to protect your identity.  

 

What will happen with the results of this research study? 

The results we obtain from your data will be analysed together with results from other participants. 

A report on this data will be written up and will be forwarded for publication in a scientific journal. 

The anonymous data will be archived within the UCD Insight Centre and may be used in future 

research.   

 

Voluntary Participation 

Participation in this study is voluntary. If you decide to take part, you will be asked to sign a consent 

form.  You are free to withdraw from the study at any time and without giving a reason. 

 

Thank you, 

Contact Details: 

Ciara Duignan BSc (Physio), MISCP 

PhD Researcher @ Insight Centre for Data Analytics, 

UCD School of Public Health, Physiotherapy and Sport Science, 

UCD Health Science Centre, Belfield, D4. 

Email: ciara.duignan@insight-centre.org 

  

mailto:ciara.duignan@insight-centre.org
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CONSENT FORM 

Study Title: Qualitative exploration of player demands and athlete monitoring in elite Gaelic games. 

 

PLEASE TICK YOUR RESPONSE IN THE APPROPRIATE BOX 

 

• I have read and understood the Participant 

Information Leaflet.       YES     NO  

• I have had the opportunity to ask questions and discuss 

the study.        YES     NO  

• I have received satisfactory answers to all my questions.   YES     NO  
 

• I understand that my anonymous data will be stored digitally  

and archived in UCD at the end of the study.     YES     NO  
 

• I consent to the use of my anonymous data in similar   YES     NO  

future studies, subject to future ethical approval.                                                                                                         

• I have received enough information about this study.   YES     NO  
 

• I understand that I am free to withdraw from the study  
at any time without giving a reason and without this  

       affecting my future medical care.     YES     NO  

• I agree to take part in the study.      YES     NO  
 

 

Participant’s Signature:     ____________________________ Date:   ___________ 

Participant’s Name in print:  __________________________ 

 

Investigator’s Signature:     ___________________________ Date:   ___________ 

Investigator’s Name in print:     ________________________    
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10.14  CHAPTER FIVE | QUALITATIVE ANALYSIS CODEBOOK 
Theme/Sub-Theme Description Example 

Perceived Value 

Communication and Information Disclosure Reference to the M-ASRM facilitating 

communication or allowing the identification of 

relevant information 

“Shy enough players who wouldn’t approach you, 

who wouldn’t say anything, it gives them a forum” 

Remote Player Monitoring Reference to the benefits of holistic and remote 

athlete monitoring 

“I know if it was me I’d like to have thought my 

manager cares more about me than just seeing 

me two days a week and then running me round a 

pitch on a Sunday” 

Decision Making and Advanced Planning Reference to use of M-ASRM to inform decision 

making about individuals or the team 

“They’re letting us know before training what 

players can and can’t do” 

Player Education and Self-Management Reference to the ability of the M-ASRM system to 

facilitate learning and self-management 

“They actually become more aware of how they 

feel themselves after training” 

Barriers to Clinical Utility 

Player Adherence Any reference to adherence with M-ASRM use, consequences of or factors which affected adherence 

levels 

- Contextual Factors Factors affecting adherence relating to the team 

environment 

“It [adherence] was very good at the start, 

weaned off a small bit over Christmas” 

- Individual Factors Factors affecting adherence relating to the 

individual athlete 

“Sometimes it’s the last thing you want to do is 

put numbers on how you feel as it can actually put 

you more down” 

- Encouraging Adherence Reference to methods of attempting to improve 

adherence 

“Management was strict on it, so you had to do 

it” 

- Backdating Reference to the backdating information on the 

M-ASRM 

“I would try be honest as much as possible, I 

suppose if you forgot to fill it out for 2 days and 

you were trying to think back it was hard” 
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Player Dishonesty Any reference to honesty or dishonesty in self-reporting 

- Factors influencing honesty References to reasons why a player would choose 

to be honest in their responses 

“If I am carrying a knock just flag it because 

inevitably it will have a bad effect on my 

performance if I just gloss over it and hide it” 

- Factors influencing dishonesty References to reasons for dishonesty “People aren’t going to hit relationship worries 

you know, or financial worries…you don’t want 

your management or coach knowing that” 

Coach Time and Expertise Requirements References to the time and expertise 

requirements on coaches in order to use M-ASRM 

“I suppose the main thing is having the sports 

science people there, I don’t know if its fully 

beneficial in the GAA because it’s not professional, 

Premiership clubs are using the data correctly” 

Socio-technical and System Factors Factors affecting use which are related to the M-

ASRM system itself or how it functions between 

stakeholders 

“You’d want to really make sure firstly, that they 

understand the question and secondly, you need 

to know the people that you’re working with” 

- Need to contextualise and interrogate 

data 

Reference to the need to further contextualise 

data to understand it and interrogate data with 

other forms to identify dishonesty 

“If they don’t comment on it, I would probably 

text just to see what the issue is or how bad it is 

because sometimes a 2 or a 3 is not enough to go 

off” 

- Communication Limitations Reference to limitations of communication via M-

ASRM 

“It needs a bit more of a personal touch than 

actually just pinging in numbers into something” 

- Question Design Reference to challenges with question and 

answer design and interpretation 

“Sometimes I feel like the metrics on it aren’t 

capturing exactly how you’re feeling” 

- Promoting mobile phone use Negative aspects of promoting mobile phone use 

amongst players 

“It’s time on the phone which again isn’t ideal, 

going to your phone more” 
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10.15  CHAPTER FIVE | SUPPLEMENTARY QUOTES 
Theme and Corresponding Quotes Participant 

Perceived Value  

1. Communication and Information Disclosure  

“There was one girl put up financial problems [on the M-ASRM] and 

she didn’t have the money for college or something because she 

didn’t want to ask her mother and her father was out of work. We 

spoke to the local Credit Union and got her organised”  

- C008 

“There would have been a player who would have went through a 

tough time with a break up and like I said there’s a stress question 

on [the M-ASRM] so they would have rated that as a 2 out of 5 and 

then family/relationship stress and then a simple comment just 

‘going through a break up, struggling to sleep, energy low’”  

- C011 

“I see the value in it if there is something major going on, before, I 

would have been unsure how to highlight it but now I see it as a 

portal to be able to highlight something that’s going on” 

– P001 

“In terms of trying to contact 35 players after a session, after a 

match you can almost prioritise in the first instance based on the 

report you’re getting which is coming from the players”  

- C005 

“Shy enough players who wouldn’t approach you, who wouldn’t say 

anything, it gives them a forum”  

- C007 

“In terms of athlete monitoring, you know for me you can never 

actually beat the quality of sitting down with the player, having a 

chat to them, talking to them, seeing what’s on their mind – but 

when you multiply that by 35 and the fact that it’s an amateur sport, 

you’re only seeing them maybe 3, 4 times max a week”  

- C005 

“It makes it easier to pick out what people you need to go and speak 

to”  

- C003 

“It is hard for a manager to go around on all 30 players and tell them 

what he expected or talk to everyone and tell them how they did in 

a match so that was probably the most benefit I got. You were able 

to get your feedback from your manager on a regular basis”  

– P002 
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“At least you don’t have to go to the physio or manager and say ‘look 

I haven’t been sleeping well the last 3 nights’ maybe they’re picking 

up on these things without you going to them. I do find maybe some 

players if the physio room is quite full and you could be there in a line 

with a hamstring twinge or a tweak and you’re like: ‘look it’s busy 

here it’s probably only something small’ but at least if you log it on 

your phone you might be pulled out in training or beforehand to see 

maybe what’s going on… Some players [are] stressed as well, is it 

work, family, kids all that kind of stuff. If they are going through a 

bad period you’re not going to verbally probably tell someone about 

it but at least if you’re answering it honestly on the app it might 

actually spur them to see how you’re doing and maybe reduce your 

session that day or give you a bit of time off or a bit of support… But 

it definitely has helped I’d say in terms of just getting to know your 

players, you know there’s 30 players there it’s very hard to talk to 

them before and after every training session so I think this is one 

really easy way to get that overview” 

– P004 

“People who are carrying knocks or injuries, I think it’s easier to log 

it on [the M-ASRM] than maybe ring the manager and ring the physio 

because they don’t want to miss out on a session. There’s that 

pressure that you have to train to play” 

– P007 

“Some of the boys wouldn’t miss a training session even if they were 

tired but if they fill out their [M-ASRM] it will show up straight away 

like how tired they are and how the body feels” 

– P010 

2. Remote Player Monitoring  

“I think because they have so much going on, some of them work 

labour intensive jobs some of them don’t, you kinda know what job 

they do and stuff but you don’t really know how the day goes” 

– C003 

“I know if it was me I’d like to have thought my manager cares more 

about me than just seeing me two days a week and then running me 

round a pitch on a Sunday, that there is somebody there that actually 

cares about them and is looking after their wellbeing all the way 

through”  

- C004 
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“There’s literally no other way you can do that in an amateur sport, 

keep tracking of your players like that”  

- C005 

“Using [the M-ASRM], even though a lot of the markers are physical, 

underneath it all [mental wellness is] one of the more important 

factors with performance and injury so it’s something that I try and 

take into my approach with people”  

- C010 

“I’d imagine [the players] will say the same thing, that it’s of benefit 

to them that they know there actually is somebody monitoring 

them” 

- C004 

“When there’s someone monitoring you all the time you feel more 

confident because you can track you own progress and you know 

that you’re trying to improve and it’s all constructive criticism so if 

I’m not pushing myself well the stats are there that I’m not”  

- P009 

3. Decision Making and Advanced Planning  

“Let’s say a period after a break, some people have kept tipping 

away doing a little bit of work with it, others have done nothing at 

all, they’ve been on holidays, so trying to get an idea of where to 

pitch the sessions or where to advise the sessions to be pitched”  

- C007 

“It helps us to pick our first 15 [starting team]”  - C008 

“I got that notification already that x is injured, then it would prompt 

me to touch base with them and say ‘ok you’re gonna have to modify 

what you’re doing at the moment, try this instead of this’ so before 

[training]” … it was a little more time efficient through [the M-

ASRM]” 

- C003 

“Messaging lads before the session saying ‘why is that like that?, 

why didn’t you sleep?, why is your nutrition bad?’ and then trying to 

fix the problem as soon as possible so even before training. So, if it 

was a case of them being tired having not eaten or significant muscle 

soreness; implementing some sort of strategy to fix that prior to 

training so that they could train rather than people constantly sitting 

out [of training]” 

– C002 

“Being able to flag these to a coach or manager in terms of who’s 

most prepared and in the best position to go out, I find that useful”  

- C011 

4. Player Education and Self-Management  
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“At the start it was very educational that lads were able to correlate 

shit sleep and shit food with shit performances and then using that 

as a medium going forward to educate them that you should eat 

better, you should sleep better, you should look after yourself off the 

pitch and that’s that gonna facilitate better performances on the 

pitch”  

- C003 

“Some were great, some liked to do it, some liked to get feedback, 

some see it as a chore and would sooner scroll through Facebook or 

Twitter than actually input the data you know, so I thought it was 

very individual”  

- C007 

“I remember after using [the M-ASRM] for the year, we came back 

after splitting up in July, they took their time off, they came back then 

again in November/December and I couldn’t get over the fact that 

they were all in great condition…I just found because you’re 

monitoring them all the time it just makes them more aware of it 

themselves”  

- C004 

“I’d say the information they were getting back out of it, I’d hope 

anyway that they found it beneficial”  

– C004 

“Being able to put numbers on how I’m feeling, sleeping, eating – 

makes you think twice about it but how I use that? I suppose I don’t 

get much else, it highlights it more than being of use”  

- P001 

“Basically, I’m being told what I already know, but sometimes unless 

you’re being told about these things it won’t register. It was 

registering with me, I’m very much aware that I need to get more 

sleep because I don’t as it is”  

- P003 

“I do think it has a benefit, for you even logging it in just takes that 

couple of minutes or couple of seconds even to think about how you 

are feeling. Coz you get up in the morning and you go to work or 

whatever and you’re saying you don’t actually have that time to 

mentally sort of, check yourself”  

- P007 

“I definitely would be more aware of my sleep, you know before I 

would have gone to bed whenever and got up whenever I needed to 

but now you know when you’re putting in like 6.5 hours, you know 

that’s not good”  

- P008 
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“They’re things that I knew but when somebody else reiterates it to 

you I think it becomes more of a massive part of what you want to 

be doing”  

- P003 

“I don’t look too much into it but at the same time it’s nice to be able 

to… Where I’d use it most I wouldn’t even look into my mood states 

or anything like that but I’d see the training load graph of what I’d 

done that week, that’s where I find it most useful…It self-highlights, 

so I suppose you can just go about your day sometimes but if you’re 

having to actually quantify your mood stuff it makes you highlight 

things like sleep, making you think and relate back your performance 

to your everyday life and well-being, when you’re having to quantify 

the stuff daily. Whereas before you might not even think about it and 

it’s just happening in the background… The score at the end, the 

baseline, I always find myself between 70 and 80, so if that’s down 

maybe I’d be thinking why is it down?, see what’s being highlighted 

and then try to address it if it is something you can address yourself. 

It does make you think more about your own well-being. It’s for that 

reason, you’re putting numbers on stuff whereas before a lot of the 

stuff is inner emotion, putting numbers on it makes you think a bit 

more” 

– P001 

“The fact that you are marking it you know you’re saying that was a 

4 out of 10 or a 3 out of 10 or with your sleep that you need to get 

better sleep, go to bed earlier maybe or something. I suppose it does 

maybe, I’m very conscious of it anyway without me even marking it 

down so I don’t know the answer to that I suppose really. Am I more 

conscious of it or would I subsequently do anything about it? I have 

done stuff about it, but I would have done it anyway to be honest. 

Maybe if other players weren’t too up to date on it they might 

actually, yeah” 

– P004 

“I think it would be in your head anyway but actually saying to 

yourself I am down at a 2 out of 10 or a 3 out of 10 that I do need to 

do mobility or stretching or something, so it does reinforce maybe 

you to actually do something about it, maybe”  

– P004 
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“I didn’t because to be honest most of the time I felt that I was on 

the money as such in terms of making sure I was getting the right 

amount of sleep and I was kind of keeping… well last year I was 

injured but keeping on top of the training or whatever, if I felt 

fatigued I kinda knew myself to pull back. But I can understand how 

maybe even going into games, if you played low par in a game or if 

you were wearing a GPS monitor and you didn’t hit the same 

distance or the same workload or whatever how you could look back 

into the [M-ASRM] and see the last two weeks was my sleep pattern 

different? Or oh jeez there’s actually 3 nights over the last 2 weeks 

where I didn’t get my normal amount of sleep and you could look 

into it then and that could maybe explain why your performance 

dipped as a result. So, eh I didn’t, no, but I can see how people could 

or how managers could” 

– P005 

“Then you’re trying to influence, in a positive way, you’re trying to 

influence how you are come 7 o’clock at night and you’re trying to 

build your day around that” 

– P007 

“You want to be competitive and you want to know, you want to give 

yourself every chance and say right the work is done, I’ve done all my 

hard work, I’ve been in a great mood the last month, I’ve gotten 

loads of sleep this week, you know, my diet has been really good - I 

can see that on [the M-ASRM] and I know it myself or whatever” 

– P007 

“They actually did start to see ‘oh I’m actually thinking about my 

training and making sure that I do the right thing’ so it probably 

takes time to get used to as well” 

– P008 

“I thought it was good definitely at the time we never had anything 

like that before, so I thought it was very good because I never would 

have taken any heed of sleep and your mood and how much that 

affects your performance as well. I thought it was very beneficial for 

yourself, especially on days of matches and trainings so if I knew I 

wasn’t getting enough sleep and if your mood wasn’t great it does 

affect your performance. It’s personal responsibility really, making 

sure you get enough sleep and that you’re in the right mindset to be 

able to play at the optimal level” 

– P009 
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“It might make you go to bed earlier coz you knew you’d be logging 

it the next morning. I suppose you kinda… when you’re not logging it 

every day you will go back to your bad habits again, it puts you into 

good habits I think” 

– P009 

Barriers  

1. Player Adherence  

Contextual Factors  

“The one issue you would have with [the M-ASRM] is compliance 

from players, it was very good at the start, weaned off a small bit 

over Christmas, back again over the league but you kinda run into a 

similar issue this month with players going back to their clubs, that 

lack of face to face interaction and compliance drops a small bit”  

– C011 

Individual Factors  

“You’ve 2 players, one that just loves the data and loves to see what’s 

happening and another player who wouldn’t look at it from month 

to month or week to week”  

– C006 

“Sometimes players say it’s a bit of a chore even though it only takes 

30 seconds of their time if even”  

– C009 

“I know sometimes it can be a pain in the butt because you have to 

log in before 11 and log every morning” 

- C004 

“Having to do it every day you get up”  – P002 

“Every player is probably different, some of the younger lads 

probably don’t pass much heed on it, they just think if they fill it out 

every morning that’s it, they probably don’t even look for feedback 

on it where some of the older lads probably would” 

– P010 

“Probably not a massive amount of thought gone into [inputting 

data] as such”  

– P004 

“Bit of an effort even though it only takes like a minute to log, just 

having the app and having to remind yourself, set an alarm to remind 

yourself to go in” 

- P007 

Self-Perpetuating Negatives  

“That constant reminder that ‘jeez I’m low today, I’ve been low all 

week, what’s going on?’, you start to worry and that just festers and 

grows then to a month and then it might affect your performances 

– P007 
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on the pitch, so the harm is just it’s a visual reminder of I’m not 

feeling well today”  

“Sometimes you’re filling it out and you’re labelling yourself as way 

down so even mentally you might try give yourself a pick me up. 

Sometimes it’s the last thing you want to do is put numbers on how 

you feel as it can actually put you more down. I’ve experienced both… 

Some days you would be sick of it and you wouldn’t want to look at 

it. It depends on how you’re feeling as well, some days you’re down 

the bottom of the scale and it’s probably harder to fill it in because 

you don’t want to think about it anymore, you just want to get on 

with your day instead of having to, for what you think is, putting 

yourself out there for someone to pick up on it. When it’s all merry 

and you’re 4s and 5s the thing is filled in within 10 seconds and it’s 

not thought of anymore. I suppose it’s in the first scenario where it’s 

most useful and then it does become a bit of a pain. You’d rather not 

have to communicate with anyone sometimes”  

– P001 

Encouraging Adherence  

“I annoyed them every single day of the week and I sent texts to the 

group all the time… If you talk to any of the lads I had, they used to 

be so sick of me texting and ringing” 

– C001 

“Normally I’d have a reminder on my phone, I’d get an email to log 

[on the M-ASRM] and that helped me in terms of at 10 o’clock most 

days I’d have it done, coz other than that I wouldn’t have, I’d be all 

over the place”  

– P004 

“Management was strict on it, so you had to do it. We used it for 2 

years solid and then the next management inherited it and some of 

us kept it going but within 6 weeks it died off because he wasn’t 

pushing it”  

– P002 

“I tried to get the lads to set their own individual alarms on their 

phones to go off to remind them to fill it in but again that hit and 

miss, some were good at it some not so good at it. It tended to be 

the same repeat offenders, in fairness it was probably about 80% 

were really good and would always do it with an occasional slip up 

versus maybe the 20, not even 20, maybe 10% the same repeat 

– C002 
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offenders who didn’t really bother, didn’t seem to remember or just 

didn’t care” 

“Sometimes when we’d have team meetings they’d have it up on the 

big projector board and they would actually show the percentage of 

boys this last month say, you should have entered 30 times in the 

month and maybe some boys only entered it 20 times so they’d be 

put up the percentage to show that ‘look you’re not pulling your 

weight’”  

– P005 

“It was like anything at the start for the first few months before you 

go back to college, before Christmas there was a big push and then 

after Christmas once football started with getting more matches etc, 

it kinda drifted off” 

- P005 

“It is a regular thing throughout the year that that’s brought up on 

the screen, just to remind people that this is important, that we need 

to keep logging it but it just shows us as players that the managers 

are keeping tabs on it which is a big thing, you know if we weren’t 

getting any feedback I think players would just lose interest and get 

disillusioned and just say ‘ah listen sure nobody cares about that 

anyway’”  

– P007  

“What I find best is that the players set up a fine system, in all cases 

not financially though sometimes there was, the players monitored 

this themselves and they would decide what the punishment would 

be, if some players were late or if they didn’t log at all you know that 

type of thing, so you almost have an inbuilt level of peer pressure 

there”  

– C005 

“It was a constant battle getting it completed”  – C001 

Backdating  

“That would be the one issue I have, if you can get it done on time 

that night, you would have a clearer picture of how the session was 

instead of backdating it coz they could say it was grand when 

actually they thought it was very hard, so it comes up as less units 

than they actually trained and their initial thought was better. 

Rather than the day after but needs must” 

– C001 

2. Player Honesty  
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“As long as the player is educated and they’re honest, you have to 

just trust that they’re going to be honest”  

– C006 

Factors influencing honesty  

“I know during exams and you’d be putting down say your sleep and 

you might have only had 4 hours there, you might be more inclined 

to say you actually had 6 but no you would put down 4 just in case I 

was training the next day and I got injured”  

– P009 

“I think the more professional you get, people are gonna be honest 

because they want the best for themselves, they want the best for 

the team. I would hope anyway but I presume so”  

– P005 

“I’ve been working with them I suppose three years so the first year 

they might think they can get away with it but after [that], you know 

when you’re working with them long enough they know they won’t 

get away with talking rubbish”  

– C004 

“I think because whatever they said impacted our conversations or 

would get addressed I think facilitated greater honesty so if someone 

did report a 2 on muscle readiness that they would get pushed into 

the physio made them be a bit more honest, maybe”  

– C002 

“I try if there’s something significant like my sleep or whatever that I 

try and highlight it to management” 

– P006 

“I think the key thing once again is players are inherently selfish, and 

they need to be – athletes, I mean they need to be selfish for 

themselves to preserve their place on a team or on a panel, but they 

also need to be selfish as a squad whereby nothing is impacting on 

the potential success of the squad”  

– C005 

“I remember early on in my career with certain managements I 

probably wasn’t as honest as I could have been, and it always ended 

up coming back to bite me so I’ve employed a basis of being 100% 

honest 100% of the time if I can”  

– P003 

“Why else would you say on stress, I’m 5 out of 5, if there’s no one 

responding to that?” 

- C005 

“They’re being honest, I think that’s coming from what we portray 

to them”  

– C008 

Factors influencing dishonesty  
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Faking good  

“One thing I probably would say is the week of a game if you are 

having bad sleep and that, I don’t know would you be logging it, you 

don’t want to be honest about it, coz the management are seeing it 

and you don’t want them to know you’re having bad sleep”  

– P004 

“Coming up to game time I think it’s a problem for players when it 

comes to the week of a game or 3 or 4 days before a game, that’s 

when I think they mightn’t be as honest. Pre-season and league I 

think there’s more honesty there but coming up to the championship 

side of things, in terms of are you gonna lose your place or not you 

don’t want to be flagging red flags the week of a game”  

– P004 

“Coming closer to say championship time we felt that there was 

probably a bit of under-reporting, not in workloads coz we think the 

guys looked after themselves, but we thought in readiness to train 

type thing as in feeling soreness or any types of pains and stuff, they 

didn’t want everyone to know that they felt a little pain or…”  

– C002 

“Like any team situation it’s a competitive sort of thing and who’s 

scores are the best and it’s great I’m getting more sleep than my 

competitor, so you know that sort of way, lads might lie in that 

regard to get an advantage and show the managers ‘listen I’m ready 

to go, put me in’”  

– P007 

“Your GPS is the most competitive thing I’d say on the team, so 

combine that with your RPE lads are sorta saying ‘well what RPE did 

you give?’ and you know that just filters through every aspect of the 

team… The RPE is probably the most abused thing I would say on a 

team because you know there’s a clipboard… you’re very much 

encouraged to be honest but you’re sorta gauging it and having a 

gawk down at the clipboard and you’re saying oh well what’s the 

sorta trend here are people giving 5s and 6s or I’m feeling like I want 

to give a 9 and I can’t be seen to be the only one giving a 9…”  

– P007  

“When you’re taking RPE’s one to one on pen and paper, I would 

have found players trying to look at the clipboard to see what other 

players reported”  

– C006 
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“As in I can’t see anyone putting in a score saying that they’re 

exhausted the day before a game or anything like that on a Sunday 

morning if you’re feeling like shit. Like everyone’s going to be 

cheating a small bit, on some days you do feel like shite playing a 

game but you’re not gonna put it down on [the M-ASRM]. There is a 

window there to cheat a small bit”  

– P010 

“I’d say before games some players wouldn’t be putting in too many 

red markers”  

– C011 

“That would be the only other negative I would see is because we 

can see it so regularly and see the other lads scores that maybe lads 

are a little bit competitive and throw the odd fib in just to bump up 

their scores maybe”  

– P007 

“When a guy says he was picking up a minor injury and the physio is 

treating the injury but then that wasn’t reflected in what they were 

putting into [the M-ASRM] we felt that they were injured enough to 

get the physio to look at something, but they didn’t want the 

management to know that they weren’t available for selection” 

– C003 

“You know for the muscle soreness you used to rate it, if I’d been to 

the gym the day before and I was a bit sore I probably wouldn’t write 

that down, it would be only more if I was kinda injured that I’d hit 

that one. Just coz you want to, I suppose, be seen at training that 

you’re in top condition”  

– P008 

“Yeah maybe a bit of competitiveness, you know as I was saying, you 

know obviously you’re told to be honest but if you are keen to get on 

a team, if you’re pushed for a place, you’re pushed for a jersey you’re 

not gonna say ‘ah listen I’m wrecked’ and miss the session, you might 

just force through that and log that you’re feeling great and you’ve 

got loads of sleep and your diet is excellent because you don’t wanna 

be pulled from the session”  

– P007 

Faking bad  

“There’s not too many but some of the maybe dishonest guys in the 

panel that are maybe trying to pull fast ones on people like yourself 

who are trying to get the best out of us, they would put things down 

to try and make themselves, hoping that they might get pulled from 

– P003 
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training, there’s people that will play it both ways, now that very 

seldom happens but you will find the odd one if they’re just not 

feeling it after the weekend or something”  

Privacy  

“No, I don’t mind that [sharing info] because I know it’s a tight 

group”  

- P009 

“I suppose [if] you are going through issues with relationships or 

financial or some sort of a work problem, it depends on the 

management and their approach to it, you do need to have some 

security around that and trust, that’s a big thing”  

- P004 

“Some of the more serious stuff you’re not gonna fill into something 

like this, but if you knew there was something that he [team doctor] 

had access to, maybe solely him, you might be more inclined to fill it 

into a system like this, but at the moment you don’t know who’s 

looking at it so you might question… should I put… say in the 

comments section ‘do I really want to highlight that with so and so?’”  

- P001 

“People aren’t going to hit relationship worries, you know, or 

financial worries [as a cause of stress]…you don’t want your 

management or coach knowing that”  

- P010 

“A lot of them won’t put it in on [the M-ASRM] because they feel 

it’s too personal, why tell me or anybody else, but it affects their 

game. That’s the only thing I would say, if they would open up to 

us, but I don’t think they will”  

– C008 

“To put what’s bothering you or why you have a score of 1 or 2 in the 

comments section you think twice because you don’t want every 

person knowing things about you which comes back to I don’t know 

who’s looking at it or who has access to it” 

– P001 

“No, no, no [don’t know who has access]. So that’s definitely an issue 

if you are putting in comments about why you’re stressed or why 

you’re not sleeping you’re kinda half thinking ‘do I put in my honest 

thing here completely?’ and as I said I think the structure needs to 

be really clear, trust needs to be there”  

– P004 

“I don’t mind, maybe it is a bit of extra pressure that everything you 

do is being monitored and followed” 

– P002 
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3. Coach Time and Expertise Requirements  

“It’s just whether or not you have the people to implement for one, 

push-implement it, and then analysing it”  

– C007 

“I think anyone that’s going to bring monitoring into their backroom 

team would need someone who’s going to do the encouraging to 

log”  

– C004 

“If fellas aren’t complying and filling it in, the chasing it up at times, 

like you could put up a group message and then have to be on to 

fellas again after that, ‘why didn’t you fill that out yesterday?’, that 

follow up sometimes that is time consuming”  

– C009 

“It was just there in structure but not being used at all, so that’s an 

issue if you’re not gonna have someone who’s going to have the time 

or the understanding to [use it], then it’s gonna be a waste of the 

system”  

– C011 

“Definitely not got as much out of it as we could have. And I think in 

any [context] from speaking to the senior guys and their coaches that 

you really need either the S & C coach or one person to really drive it 

and then be able to, like as you said generate some reports out of it 

and things like that. I think if one person’s not behind it fully, then it 

doesn’t get what it needs, you don’t get as much out of it as you 

could possibly get out of it”  

– C003 

“It’s the face to face time that you just don’t have or the times of the 

day when I’m working that maybe in a professional setup you would 

have to allocate to these players. That’s not a commitment that I’m 

willing to give because it would be cutting into a lot of my own 

personal time. Maybe if there was a bigger team and a different type 

of sport environment, yes it would be beneficial but it’s something 

you would have to give a lot of time to”  

– C010 

“I suppose the main thing is having the sports science people there, 

I don’t know if its fully beneficial in the GAA because it’s not 

professional, Premiership clubs are using the data correctly. There is 

some benefit to it but to maximise I think you need the correct people 

behind the scenes”  

– P002 
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“You need someone looking at that and really monitoring it, looking 

at what’s going on and maybe ringing players or even seeing them 

before training to see how things are, if you’re bothering to do the 

whole thing, why not do it right I suppose”  

– P004 

“A lot of the top teams now would have either a sports scientist 

involved with them or they’d have a physiologist or they’d have 

somebody that would know a little bit about everything so they could 

probably sit down and give them that information a lot better than 

across a physio table would give them” 

– C003 

“I think unless you have someone there that knows exactly what 

they’re doing and [has] the time to do it, I think it can be a lot of 

information that’s not really gonna influence your practice at all”  

– C003 

“The only negative part is that you need someone to monitor it, it’s 

alright having a system but if there’s nobody actually gonna look at 

it then players won’t buy into it”  

– C006 

 “I’m retired and I sat up this morning in the office, I’m there about 

half 9 and I was there til about 1 o’clock and I go through [the M-

ASRM] every day and I just pick out different ones and I ring them”  

– C008 

“I guess I kinda took [managing the M-ASRM] upon myself coz no 

one else was gonna do it” 

– C002 

“I think the most that we got out of that was what [the system 

administrator] put into it to be honest with you” 

– C003 

“I’ve only got feedback from it once, we’re using it now 6 months. 

For a while I was wondering was there anyone at the other end of it 

or was anyone looking at it”  

– P001 

“I think there’s certain value to it but if you’re going to use it you 

have to have someone who can interpret the data correctly. At the 

moment, I don’t think our manager fully understands how to use it. 

Obviously professional teams are able to use it and have sport 

scientists there to look at the data and develop training programmes 

around that, but I don’t know if we’re using it to the max. It’s like you 

know, someone else has it so we have to have it as well”  

– P002 

4. Socio-technical and System Factors  

Need to contextualise and interrogate data  
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“When they come in and you have a quick chat with them you kind 

of have an idea [contextualises data]”  

– C009 

“Once the inter-disciplinary management team are working 

together, there’s a way around [dishonesty]” 

– C003 

“We would have had possibly one or two guys during the year where 

we would question what they were doing so if we had a question 

over someone we would sit down and ask them the question and talk 

to them a bit more about it”  

– C003 

“You’d want to really make sure firstly, that they understand the 

question and secondly, you need to know the people that you’re 

working with” 

– C004 

“Because it’s subjective it gives people the ability to lie and pretend 

that they are doing less or more than they are or in better shape than 

they are, so again it ties back to how you introduce it, but yeah I 

guess if you had some sort of a quantitative measure to go with it 

and supplement it that way you could weed out any people doing 

that”  

– C002 

“You’ll get a certain contingent on each panel that aren’t the best 

trainers, maybe want to skive off so they’re not gonna totally buy 

into it but once you get to know the players…”  

– C010 

“If people haven’t been looking after themselves they might put in a 

few things to get off training and that’s all just where people are at, 

that age in their lives and it has been predictable enough sometimes 

with regards to who’s gonna be logging what”  

– C011 

“As an example, there was one girl she was on 55%, then all of a 

sudden… that was on Thursday, then by Saturday all of a sudden she 

was on 75% and I took her off after 5 minutes, she wasn’t fit but she 

gave the wrong indication because she didn’t want to lose her place. 

It was too much of a change in a short period of time and I knew 

myself. If I wasn’t looking at what was going on I would have missed 

that”  

– C008 

Communication Limitations  

“I think that [wellness] is a better face to face thing or a general – C001 
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chat” 

“Especially when they’re younger I think your conversation with 

them can probably resonate a bit more than them having to fill out 

an app, do you know what I mean?”  

– C003 

Question Design  

“I would be a big fan of the mood questionnaires, but I think they 

need to be targeted at the right areas rather than just generic. 

Maybe 5 questions max or one question ‘how did you feel today?’, 

‘was there anything bothering you?’ and if they want to add 

something then a little comments box”  

– C001 

“I think 1-10 might be easier to rate. It’s probably just coz you score 

everything kinda out of 10… Say for how you’re feeling, you might 

not be feeling very good, but you might be better than average. 

You’re like oh I’m in between the two of those and then I have to pick 

one and if there was one in the middle I think I’d definitely pick that 

one” 

– P008 

“I dunno, maybe if there was like a little section where you had to 

put in like 200 characters based on your general feeling, that kinda 

thing” 

– P006 

“Sometimes I find it hard to get how you’re feeling across on it, as in 

you can’t like decide the names on each, there’s one of them I think 

it’s energy levels and the names on them the middle one is like 

reasonable energy levels and the next one is very low, whereas 

sometimes you’d be feeling just low energy levels”  

– P006 

“I think they should be 1-10. Because I rarely give myself 5, there’s 

an odd time if my nutrition was good I’d give myself a 5 but it would 

usually be 3 or 4. Sometimes I wish there was a 3 and a half, I think 

5 steps is too little and it should be 10… I think there would be more 

of a spectrum than 5 points, sometimes it is hard, I can’t remember 

the titles but there are things like where you’re not a 2 but you’re not 

as good as a 3. I suppose that’s where the comments thing comes 

into it. But I think I’d have more of a spread of results if there was 

more of a spectrum… Overall, I’d say it does [accurately represent 

me], I’m probably being a bit picky about it. If you’re looking at 5 out 

– P001 
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of 5 you’re saying you’re absolutely perfect, there’s something in 

your head saying you’re not so you put down a 4, if there’s more of 

a variation there it definitely better represents where you are. I don’t 

feel like I’m ever a 5 out of 5 like perfect… You’d read what that’s 

showing and relate back to what you’re thinking in your own head 

and that might make you jump up or bump it down based on those 

descriptions – so sometimes they might make up your mind for you 

or make you change your mind” 

“How I’m feeling… do I give a lot of thought? I suppose if I asked you 

how are you feeling? Feeling tired, feeling good, feeling fresh, you 

just think whatever comes to your mind. So, no” 

– P005 
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10.16  CHAPTER SIX | QUALITATIVE ANALYSIS CODEBOOK 
Theme/Sub-Theme Description Example 

Clarity of Purpose Reference to their or another stakeholders understanding of why the M-ASRM is being used 

Coach Rationale The reason for introducing system “I think I’d heard of other teams using it and it was a 

good factor to help prevent injury, that was one of the 

reasons I did it” 

Staff Understanding Staff understanding of M-ASRM “Management, probably…were probably a little bit 

slower on it because they initially didn’t really see what 

they were going to get back out of it” 

Player Understanding Player understanding of M-ASRM “It’s like you know, someone else has it so we have to 

have it as well” 

Implementation Strategies Methods used to implement M-ASRM system 

Introduction How the system was introduced to players “We spoke to them briefly on it” 

Reinforcement How the use of the system was reinforced 

throughout the season 

“We had about 4 meetings and then we were able to 

pick out the individuals and say ‘hey, how come you’re 

not using it?” 

Player Perceptions of M-ASRM Use Reference to player perception of how M-

ASRM is used by coaches 

“I think it was a tick the box exercise” 

Perceived Facilitators Factors perceived to facilitate M-ASRM use 

Education Reference to the need, method or benefit of 

educating stakeholders 

“I think if they’re educated on the information and 

know actually how well it can be used to make you a 

better player I think they might buy into it more” 

Feedback Reference to the need, method or benefit of 

providing feedback to players on their M-

ASRM 

“I suppose knowing that there was someone at the 

other end of it made me over the next few days make 

sure I filled it in properly” 
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Multiple Season Use Reference to the benefits of using the system 

over multiple seasons 

“You’re hoping that they buy into it and I think it’s 

gonna be a transitional period over a couple of 

seasons” 

Buy-in and Team Culture Reference to the impact of buy-in on 

stakeholder engagement 

“I was keeping up to date with reporting it to [the 

manager] and the backroom staff so then they bought 

into it” 

Applied Importance Reference to the applied importance placed 

on M-ASRM system to promote engagement 

“They were actually seeing this as a core, as an integral 

part of what they were doing” 
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10.17  CHAPTER SIX | SUPPLEMENTARY QUOTES 
Theme and Corresponding Quotes Participant 

1. Clarity of Purpose  

- Coach Rationale  

“When I took over the [X] team in relation to management, I wanted to 

cover every aspect to give us that edge, if you can gain one point in a 

game… as an example, we won by two points last year so if [the M-

ASRM] helps us to win a game by one point, we’re achieving something”  

- C008 

“I think I’d heard of other teams using it and it was a good factor to help 

prevent injury, that was one of the reasons I did it”  

- C010 

“The county board really, just to implement some sort of a player 

monitoring system to gauge athlete readiness and try and prevent 

burnout and major injuries which had been a bit of an issue in the past 

with players playing on multiple teams and picking up a lot of injuries so 

I guess the primary reason was to try and prevent that”  

– C002 

- Staff Engagement  

“Management, probably…were probably a little bit slower on it because 

they initially didn’t really see what they were going to get back out of it, 

until I showed them the reports and then every week they were coming 

to me saying ‘have you got my reports?’”  

- C004 

“Yeah like they want to know but they’d be slow to change the training. 

Not completely closed at all, like they’d be quite open”  

- C007 

“There will be coaches that will just say it’s useless, I’m training them 

my way and that’s it but then that comes back to the coaching piece as 

well where some people would be very advanced in that and willing to 

learn where others don’t care and are probably still doing laps” 

– C001 

“Myself, the other S & C, the physio, the manager, I think one or two of 

the coaches [had access] but their involvement or their interaction with 

[the M-ASRM] was very limited. I think they just kinda looked 

occasionally as opposed to follow it up or call anyone out on it” 

– C002 

- Player Understanding  

“Probably to see what the workload was of players, like some players it 

would be easy enough for them to miss training and say they were 

- P010 
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carrying a knock but at least with [the M-ASRM] they could see exactly 

what kinda workload players have, how tired they were feeling”  

“I have an idea of the system, but I don’t know what exactly they were 

doing with it or what they were looking for, was it over a week or a few 

days or over a month or something? Maybe, I’m not sure”  

- P004 

“The younger guys on the squad and even some of the guys that were 

older than me couldn’t join the dots as to why this was being used… I 

think just breaking it down in plain English for all of us to be able to read 

it off the same page was the best way to approach it”  

– P003 

“It’s just kinda maybe a wellness app for them to get more information 

about us and prevent injury but it was probably vague enough” 

– P004 

“Well I know she sends some kind of report off to the managers, I’m not 

sure how often and I don’t really know what information they get or 

anything like that? … No, no idea [how they use it]”  

– P008 

2. Implementation Strategies  

- Introduction  

“We just prepared a small presentation and went through it with the 

players, asked questions, brought them through the daily questionnaire, 

filling out the RPE, just pretty much how to work it”  

- C011 

“Our S & C coach brought it in and basically there probably wasn’t a 

whole lot said about it to be honest just that we had to log our sleep 

and our RPEs after training and just kind of how we were feeling on 

those days” 

- P004 

“Our nutritionist that first introduced it to us so what it was was just 

kinda monitor your sleep your training load and just kinda how you’re 

feeling during the day and stuff”  

– P008 

“He kinda brought it in and showed us all how to download the app and 

get it set up, get the emails set up and that. There was a bit of teething 

at the start more with players getting used to using it than anything” 

– P010 

“He did explain it and he said we all had to get this app, he did send a 

big message in the group as well but he said it at training and he just 

said to record your sleep and log in the details, like I got 7 hours sleep 

and your mood and you did that every day, I think we did it in the 

morning, he preferred if we did but we’d just do it throughout the day” 

– P009 
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“We spoke to them briefly on it, we told them the importance of it, we 

told them that honest reporting was what we were looking for so that 

we can get the best out of them performance wise and make sure that 

we’re reducing their risk of injury”  

- C003 

- Reinforcement  

“We had two evenings with the group, [a company representative] 

came and spoke privately, then we had a period of time using it and he 

came back again. We had about 4 meetings and then we were able to 

pick out the individuals and say ‘hey, how come you’re not using it?’”  

– C008 

“Yeah so at the beginning of every season you would go through it I 

think and again that’s led by the S & C guys, and they would say you 

know listen this is it, this is each tab and they would go through it and 

they would go through why they’re using it”  

– P007 

“If the lads hadn’t got feedback they were kinda wondering if we were 

supposed to stay filling this thing in, as it hadn’t been mentioned the 

last few weeks or months maybe”  

– P001 

“Just practical, sensible reasoning with it, trying to get the buy in and 

player involvement, keep harping on about it being player driven”  

– C010 

“At the beginning we were given a few reminders because people 

weren’t 100% on how to use it and that but I think everyone…we might 

have got a message maybe in the group just a reminder make sure you 

get it done” 

– P009 

3. Players Perceptions of ASRM Use  

“The S & C was keeping tabs on, I dunno our training and what not, 

but…lads were putting in that they were getting 4 and 5 hours sleep and 

scoring very low and they’d turn up to training and be expected to do 

the training the same as everybody else, which I don’t think is the point 

of it really”  

- P006 

“It’s like you know, someone else has it so we have to have it as well”  – P002 

“You’re aware that your managers are looking at the physical side of 

things and if you’re carrying a knock but then is the mindset side of 

things as looked after as maybe if you had a physical injury? It’s how life 

is really in general, but if you logged you were really low today or 

whatever weren’t in the mood for a session, would that be respected 

- P007   
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from the managers as much as a torn hamstring [and saying] – ‘I can’t 

go on the pitch today’?  

“I think management had access, but I don’t know if they were actually 

going into it that often”  

- P006 

“Yeah I suppose you knew, and you had to trust that they were looking 

at our loads and tailoring our training to that, I’m sure they were”  

- P002 

“I’d imagine from who’s speaking about it, it’s the main physical trainer 

and the medical team – physios and S&C [using it]” 

– P001 

“I think there’s certain value to it but if you’re going to use it you have 

to have someone who can interpret the data correctly” 

– P002 

“There was a bit of confusion over the first few weeks in terms of who 

was looking at it, I think there was no one looking at it to be honest coz 

I was actually down on my sleep massively I don’t know was I moving 

house or there was something funny going on and I was really down on 

sleep and no one was actually approaching me or anything like that” 

– P004 

“I think the whole thing needs to be organised better, one or two people 

looking after it and they’re properly looking at the data in terms of 

what’s going on with players and have more control there and more 

support for players whether its working or whatever it may be” 

– P004 

“I like it, I think it’s good, I think it keeps tabs on players and what 

everybody’s doing, it’s professional, it means… it should mean that the 

quality of training is better and that you’re doing the right training so 

yeah, I’m all for it” 

– P005 

“It would have been just that main trainer that was taking us but as I 

said I don’t know how much he was reading into it or looking into it or 

could really then change the training session based on it” 

– P005 

“It could have been done a lot better within our team to be honest” - P005 

“If someone’s or like the general trend in the squad if people are scoring 

low like, I still kinda felt like we were just doing the training we had 

planned to do the month previous kinda thing you know” 

– P006 

“I assumed then as I was filling it in, they might log on every day, see 

how a player’s muscle soreness was or see how they were feeling and 

then give that feedback to the management and maybe depending on 

how you scores were overall, alter or change your training regime or 

– P007 



 

223 
 

training schedule based on that, now whether that happened all the 

time I dunno but that’s what I assumed, if I reported that I was carrying 

a knock that they might have a lighter session for me or something like 

that” 

“I don’t even know if they did alter training”  – P008 

“The managers could use it a bit more” – P008 

“Just [players] weren’t sure if it was being used or I remember there was 

one girl she was really stressed out with college and she wrote that she 

was very (inaudible) and stressed and it wasn’t even acknowledged that 

she was under pressure, was she alright, anything like that. So, I think it 

was just things like that, that it was like are they really using it?” 

– P008 

“We didn’t use it to its full potential” – P009 

“He would tailor trainings a little bit so say, if he knew a lot of us were 

overtrained he might tell the manager to take out the sprints at the end 

of training or take out the long run or there would be more maybe ball 

work involved” 

– P009 

“The first year it was brought in it probably wasn’t… as in the managers 

weren’t passing much heed on it, they were just browsing through it” 

– P010 

“Mainly at the minute it’s our strength and conditioning coach, he’d 

often pull up our scores in the gym to explain why he’s pulling us out of 

the session… What they base their session on is what your score was 

that day or maybe two days before a training session. If you had two 

low scores on a Tuesday and Wednesday before training on a Thursday 

that’s what they base it on… You’d get feedback if scores were low two 

or three days in a row, our strength and conditioning coach would say 

you could probably do with a night off and he’d go through maybe some 

of the reasons like what you’ve ticked if you’re feeling tired or fatigued 

or your fluid intake was low… He would be very much on the ball, he’d 

ring the doc or he’d ring the physio to say one of the boys is carrying a 

knock after training last night you might just give him a shout and see 

how he is. It’s really very much down to whoever is looking after [the M-

ASRM] that they’re very much on top of it” 

– P010 

“It was brought up in team meetings that there was no point in filling 

out [the M-ASRM] if it wasn’t going to be checked or if players weren’t 

– P010 
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going to be pulled from a training session or weren’t going to be told to 

do more training so it was brought up more by players than by 

management” 

4. Perceived Facilitators  

- Education  

“I think if you talk about player performance improvement with players 

and if they can see the benefit of this, they will lap it up straight away 

and that’s what I mean about players being more educated than they 

were years ago, you know 20 years ago this might have been looked at 

as, you know, this is just something else I need to do, whereas now they 

really buy into that high performance ethos”  

– C005 

“I think if they’re educated on the information and know actually how 

well it can be used to make you a better player I think they might buy 

into it more. I think it’s key at the very start to educate them on that”  

– P004 

“[Give] a presentation and constantly ask them for feedback. If players 

aren’t completing it ‘why do you not want to complete it?’ Is it too 

difficult? But a presentation to show the fellas that are constantly 

getting injured the benefits of it”  

– C001 

“Some particularly troublesome individuals yeah I would sit down with 

them and go it through it with them and show them what I’m seeing, 

try and explain it to them, why it’s important and how it could benefit 

them to have better adherence to it but then I think like I said the 

smarter guys picked that up on their own”  

– C002 

“I think a presentation and maybe actual case studies maybe in terms 

of this player here John Blogs had issues with sleep and there was 

intervention to help it, performance levels weren’t great with 

confidence levels, stress, give them a live case study maybe say look this 

can actually help you. With 30 different players you have 30 different 

personalities so let’s show them some proof that actually it can work 

and can help to maybe reduce an injury. I think a presentation at the 

start definitely, a few weeks or a month in or something give the players 

an up to date on the information they’ve been giving, maybe use one of 

the players if they’re happy enough for you to use their data say there’s 

John there now maybe look at sleep patterns so we can see his energy 

– P004 
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levels we can see a clear shot of my week or a month and actually see 

how beneficial it can be, say he was struggling with his hamstring and 

we pulled him or we reduced his session or we rehabbed it or whatever 

like. Players will say ok they’re properly doing something here, with the 

GPS like we’re wearing GPS like, and lads don’t even know… like if you 

don’t educate the player they’re not gonna really do what they’re 

supposed to do, they might do it for a week or two and then it will just 

fade away. Really important to keep that ticking over and maybe re-

emphasise the importance of [the M-ASRM] and of the data to players 

and it’s another way of that monitoring in terms of we can’t talk to all 

of you at a training session so it’s just so we’re not missing anything, it’s 

all about the education. Again, it should correspond with the likes of if 

you’re doing pre-tests before training in terms of jump mats or groin 

squeeze all of that should be integrated, so if you are tired and your 

groin squeeze is down and your jump is down well then should they be 

going out to a 100% training session, should they be pulled out? It just 

needs to be used well through the year”  

“I don’t know if [the M-ASRM was] overly [useful], I think they could be 

beneficial if you were told what to look at” 

– P002 

“I suppose yeah you should take responsibility yourself but there’s a lot 

of information there so what is too much or what’s the correct amount? 

And then everyone is an individual and has different thresholds. It’s a 

good system if it’s used correctly, I suppose if the players had more 

understanding of different aspects of it it would be beneficial” 

– P002 

“We’d only know how much is too much or how much is too little so if 

there’s an extra bit of guidance about what the ideal training load for 

the week would be it would be easier to monitor” 

– P008 

“Maybe if you’re just falling down on certain areas like if the average 

sleep was 7 hours maybe just on why sleep is important just I suppose 

to encourage people to get better habits” 

– P008 

- Feedback  

“I suppose knowing that there was someone at the other end of it made 

me over the next few days make sure I filled it in properly, because for a 

while I wondered”  

– P001 
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“I think when they see that, they understand that listen we are 

monitoring this, this is for you as much as it is for us to inform our 

decisions, I think they want to use it more and they want to be better at 

it, because why else would you say on stress ‘I’m 5 out of 5’ if there’s no 

one responding to that well then why fill it in at all - that should be a red 

flag straight away. So when they get the response back they appreciate 

that and they understand that you’re listening”  

– C005 

“If people are filling it out consistently and honestly then it becomes 

really, really valuable so I’d say it comes down to the practitioner 

themselves and how they sell it and how they educate the athletes on 

the system and how often they monitor it or how much they relay the 

information back”  

– C002 

“As much as you put the information up there, at the end of the day they 

have to reciprocate and take it into their own hands as well. The fellas 

that have their heads screwed on and are more driven would be more 

consistent with filling it out”  

– C009 

“Players respect when they see you as a manager acting on the 

feedback they give in, then they know that this isn’t just a box ticking 

exercise, so when they get a text from me 2 hours after completing it 

saying ‘is everything ok? I just noticed…’”  

– C005 

“Myself, I’ve only got feedback from it once, we’re using it now 6 

months… There hasn’t been a collective talk about [feedback 

structures]” 

– P001 

“The most benefit I got from it was on [the M-ASRM] system there was 

a feedback from management you could get, like a website for all our 

stuff like analysis etc it was all in the one area. The manager could put 

up, like it is hard for a manager to go around on all 30 players and tell 

them what he expected or talk to everyone and tell them how they did 

in a match so that was probably the most benefit I got. You were able 

to get your feedback from your manager on a regular basis” 

– P002 

“I suppose you probably don’t get that much feedback from 

management on it, but I don’t know is there much more you can get out 

of it either. I suppose you nearly feel like it might be good to make an 

example of someone, if they’re scoring low to pull them out of the 

– P006 
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training or tell them do half a training or if say lads were scoring less 

than 50 or in that group that wouldn’t do one drill in a session or 

something that would show like, but then again you don’t want to be 

doing just token gestures” 

“We could have maybe once a month kinda meetings just to say what 

our training load is or we performed really well when we had this much 

load, so we’ll try and keep it at that. Just to know that they’re keeping 

an eye on it more so, that we’re not just filling it in for the sake of filling 

it in” 

– P008 

“If we registered like that we weren’t feeling great say sick or something 

we’d get the odd message from the coach you know ‘are you ok, do you 

need anything?’ but nothing from the managers” 

– P008 

“When [the players] weren’t getting a whole lot of feedback they were 

like I’m not really getting a direct benefit and if [management are] not 

using it sure I’m just wasting my time filling it out” 

– P008 

“You don’t want to be just using it and no one passing any heed on it 

you know” 

– P010 

“If everyone was green and good to go there wouldn’t be a huge amount 

of feedback but I would still try to at each session get around, myself 

the physio and there was another S & C coach as well, between us to 

get around and have a word with everyone just to see how they are 

subjectively both from a personal standpoint and a coaching standpoint 

and from a physical readiness to actually perform”  

– C002 

“Well, I have never asked [for feedback from players] to be truthful 

about it” 

– C008 

“If somebody kinda threw up a red flag or their readiness to train was 

low enough that he’d then have that chat with them and he’d say ‘you 

see this is the output because of these inputs, you didn’t sleep well, you 

didn’t eat well or bla bla bla you didn’t get that much here’ so we tried 

to give that much feedback earlier in the season and it seemed for the 

players that got that feedback they took it on board and tried to change 

their habits going forward” 

– C003 

- Multiple Season Use  



 

228 
 

“[The M-ASRM] was better this year than it was last year coz we’re more 

familiar with it” 

– P008 

“At senior level that’s when you’re able to go ‘we need this information 

so that the benefit is not just this year but next year’ and because it’s 

that continuity of the same team, the same panel, the same players or 

the majority of the same players” 

– C003 

“If you have a change of management it could be out the window then 

so you’re going yes, we have 2 or 3 years-worth of decent data but now 

we don’t have the resource anymore so how do we use that? How do 

we modify it?” 

– C003 

“I think if somebody’s using it for multiple seasons they know what it’s 

for, they know there’s no point over reporting or under-reporting here, 

they know what it is. Yes, it becomes monotonous, but it also becomes, 

I know if I under report or I know if I over report the scenario is probably 

gonna go the same way because I’m gonna probably be picked up on it, 

so it kinda irons itself out I think in the long term”  

– C003 

- Buy-in and Team Culture  

“I think if introducing something like this is also reflective of the holistic 

high-performance environment that the management and backroom 

are trying to instil, I think they would take it up very quickly no matter 

what the level of the team or what category or division they’re in, but I 

think something totally different to what the general culture of the 

setup was and they’re thinking ‘jaysus we’re getting very fancy here’ as 

opposed to it being just another brilliant tool to help us be better you 

know. I think it should work fine but I do think a lot of it comes down to 

the culture from the top down and that doesn’t mean having lots of 

money or anything like that but it means being very organised, doing 

the simple things very, very well and trying to educate the players as 

best they can and there are teams in division 4 and division 3 who do 

that and for other reasons maybe they’re not succeeding as they’d like 

so I don’t think just because a team is in a lower division doesn’t mean 

they’re not doing a lot of things really, really well, I think there’s a lot of 

confounding factors but I think it is fair to say that the teams who are 

– C005 
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in the top divisions are doing practically everything well if that makes 

sense”  

“Do guys actually understand what they are putting in and why they are 

putting it in? Maybe [it’s] not a disadvantage [but] it probably is a 

disadvantage in lads aren’t engaged enough and wanting to know this 

stuff” 

– P003 

“They used it before I joined and speaking to some of the players they 

didn’t buy into it, the compliance rate was poor and they didn’t really 

seem to have it… whereas they knew that I was using it and monitoring 

it and I was keeping up to date with reporting it to [the team manager] 

and the backroom staff so then they bought into it and once they saw 

that [the team manager] was buying into it again was half the battle.”  

– C006 

“[With] my own [ASRM, compliance was] not as good maybe as Metrifit, 

partly because I didn’t buy into it as much and maybe didn’t enforce it 

as much versus Metrifit which was much more enforced from both the 

management and myself so there was greater adherence and buy in 

there” 

- C002 

- Applied Importance  

“If you’re offering them something that they’ve never had before but 

clearly demonstrates how they can be better athletes, how they can be 

monitored more closely, how the communication can tie in better with 

the response they get from management well then effectively what 

you’re doing is you’re saying we can improve your performance by 

simply working together with this athlete monitoring tool”  

– C005 

“I think because we were using it at an elite level whereby the players 

were getting almost instantaneous feedback on different things… they 

were actually seeing this as a core, as an integral part of what they were 

doing”  

– C005 

“I think it could have been a lot better. Some of the girls were like ‘oh 

they don’t use it, I’m not filling it out’ and I think some of them just don’t 

really see the benefit of it”  

– P008 
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10.18  CHAPTER EIGHT | GUIDELINE TEMPLATE FOR IMPLEMENTING M-ASRM 
Guideline and evaluation template for implementing mobile athlete self-report measures in sport. 

Section 1: Purpose 

Mission Statement: 

_________________________________________________________________________________

_________________________________________________________________________________ 

Shared decision-making: 

a. Staff 

Proposed benefits Potential challenges 

  

  

  

  

b. Athlete 

Proposed benefits Potential challenges 

  

  

  

  

 

Section 2: Stakeholder Engagement 

Feedback 

a. Athlete Feedback 

How often should players receive formal feedback: ______________ e.g. weekly, monthly, periodic 

How should this be delivered? _____________________ _____E.g. in isolation, with other metrics 
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What should be the outcome of this feedback? 

Staff outcome Athlete outcome 

  

  

  

  

(i) Athlete Feedback Template  

Date  

Feedback Period   

Average sleep duration  

Average summed wellness  

Positive areas  

Problem areas  

Suggestions to improve  

*Recommendation to deliver this with other data, e.g. performance feedback  

(ii) Combined Template with examples 

Date 14/01/19 

Feedback period  07/01/19 to 14/01/19 

Average sleep duration 7 hours 

Average readiness to perform 89% 

Positive areas Nutrition 

Problem areas Stress, Mood 

Aerobic Fitness e.g. 1-mile time 4.38 

Squat 1 RM  100kg 

CMJ (PB) 32cm 

Training Attendance 92% 

Suggestions to improve Decrease work stress; increase sleep duration before 

midnight; work on communication in defence 

*potential to include team/position averages 

b. Staff Feedback  

When will athletes provide feedback to staff? _________________________ E.g. monthly, periodic 
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(i) Staff Feedback Example Template 

System Rating 1-10  

Briefly, why have you 

given this score? 

 

Feedback Rating 1-10  

Briefly, why have you 

given this score? 

 

How could we be using 

the system better? 

 

What further 

information would you 

like to have? 

 

Comments  

 

Education  

List meeting dates suitable for M-ASRM education, decide topics as relevant via feedback 

Meeting Date Education Topic Educator 

   

   

   

   

 

Transparency 

Where will this document be stored for all stakeholders to readily access? _____________________ 

List all staff who will have access to the system and why each person has been afforded access. 

Name Level of Access Reason 
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Section 3: Feasibility | Roles and Responsibilities 

System Administrator: 

a. Daily 

What is the intended workload for this role?  

What metrics should they be concerned with?  

To whom should this information be relayed?  

Relay medium:   

Relay frequency:  

*agree on report templates 

b. Reminders 

Will you require athlete reminders?  

Who will send this reminder?  

How will it be sent?   

Will there be a cut-off time?  

Will there be a backdating option?  

 

Other Staff: 

Daily Interaction:  

Actions to be taken:  

Engagement required:  

 

Athlete: 

Daily Interaction:  

Actions to be taken:  

Engagement required:  
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Section 4: Evaluation/Maintenance Review 

(i) Benefit and Challenges (from staff experience and feedback from athletes) 

Value gained (refer to benefits 

intended): 

 

Limitations of system:  

Staff Feedback:  

Player Feedback:  

Improvements to be made:  

Comments:  

Next Evaluation Date:  

 

(ii) Roles and Responsibilities 

Feasibility:  

Effort given:  

Changes required:  

 

(iii) Feedback 

Feasibility:  

Structure:  

Value:  

Changes required:  

 

(iv) Education 

Education days given:  

Feasibility:  

Value:  

Changes required:  
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