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Dedication 

 

 

 

To my future self, 

 

 

Stop underestimating yourself. 

Stop letting others’ opinions impact you. 

 

Start being proud of all you have accomplished. 

Start trusting yourself. 

Be confident. 

And most importantly, give yourself a break. 

 

  



 

Abstract 

 Athlete mental health and associated components (e.g., ill-being, role of the coach, 

mental health literacy) have become a focal point in athletics and research, however, little 

attention has been given to positive mental health (i.e., well-being). The primary objective of this 

study was to observe variation in university athlete well-being. A secondary purpose was to 

assess the influence of injury and internal training load (i.e., RPE) on athlete well-being. Using a 

non-experimental longitudinal research design, female university basketball players (N = 11; 

Mage = 20.29 years) provided self-report data via the mobile application AthleteMonitoring™  for 

22 consecutive weeks. Well-being was assessed using the 7-item Short Warwick-Edinburgh 

Mental Wellbeing Scale (SWEMWBS; Stewart-Brown et al., 2008). Injury and internal training 

load data was collected via self-report. Athletes reported ‘average’ well-being across the 22-

week data collection period based on SWEMWBS scores (M = 22.76; SD = 1.98). Repeated-

measures Analysis of Variance indicated statistically significant differences in well-being 

(F(3.54, 35.42) = 3.24, p = .027; np
2 = .25). Magnitude-based differences showcased 

considerable variability in individual athlete’s well-being trajectories over 22 weeks. 

SWEMWBS scores did not differ by injury status of the athlete, nor were they predicted by 

internal training load. Given the interpretation of aggregate scores and individual trajectories in 

this study, it is clear that university female basketball athletes experience fluctuations in their 

well-being. The results of this study support the need for further investigation into athlete well-

being and more specifically, the aspects that influence it.1 

 

 

 
1 Keywords: USports, well-being, injury, training load, athlete 
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Introduction 

Well-being 

Historically, research into well-being was concerned with disorders and dysfunctions of 

psychological health, such as depression and anxiety (Ryan & Deci, 2001). With this approach, 

effective functioning was equated with a specific psychological disorder (i.e., ill-being). This 

understanding has been deemed incomplete as well-being displays a more distinct and evident 

biological signature with more significant correlations with biomarkers (e.g., cortisol, blood 

pressure, etc.) compared to ill-being (Ryff et al., 2006). Therefore, the presence of a 

psychological disorder does not necessarily provide information regarding the individual’s well-

being (Ryff et al., 2006). Since the mid-twentieth century, heightened research into well-being 

has unfolded, which is a significant achievement considering the concept was not a priority of 

public policy (Huppert & Ruggeri, 2018). Well-being is a multi-dimensional phenomenon that 

encompasses the positive experiences and feelings of one’s mental health (Marsh et al., 2019). 

Conceptualized as a “…positive sustainable state” (Huppert et al., 2005, p.1331), well-being is 

considered to be more than just the absence of ill-being or psychological disorders, just as health 

is more than the absence of disease (Huppert & Cooper, 2014). Although no single definition of 

what well-being is (and isn’t) has been agreed upon, it is thought to be a combination of hedonic 

(i.e., satisfaction and positive emotions) and eudaimonic (i.e., positive psychological and social 

functioning) components (Marsh et al., 2019; Ryan & Deci, 2001). These components are 

distinct, yet related with both interacting to influence an individual’s mental health, physical 

health and biological functioning (Ryff et al., 2004). 

 The absence of conceptual clarity has extended to the measurement of well-being. There 

is no universal adoption of a single measure to assist in quantifying an individual’s well-being 
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(Huppert & Ruggeri, 2018). However, some measures, such as the Warwick-Edinburgh Mental 

Well-being Scale (Tennant et al., 2007) and the Flourishing Scale (Diener, Wirtz, et al., 2009) 

incorporate both hedonic and eudaimonic components (Huppert & Ruggeri, 2018). These scales 

are designed to be positively focused with the intention of promoting health, which is quantified 

by a single underlying construct that encompasses a broad range of attributes associated with 

well-being (Tennant et al., 2007). While it is recognized that other popular measures have been 

developed, they focus on either the hedonic (e.g., Satisfaction with Life Scale; Diener et al., 

2010) or eudaimonic (e.g., Scale of Psychological Well-being; Ryff & Keyes, 1995) dimensions 

exclusively or include aspects of both ill- and well-being (e.g., Short Depression Happiness 

Scale; Joseph et al., 2004). Despite the absence of conceptual or measurement clarity, there is 

universal agreement regarding the importance of well-being and its impact on an individual’s 

health (Huppert & Ruggeri, 2018). 

Mental Health and the University Athlete 

 Through their participation, university athletes experience benefits, which may support 

the development of their well-being (Giles et al., 2020; Van Slingerland et al., 2018). As a result 

of participation in sport, an athlete’s physical functioning is enhanced, the development of a 

positive identity is fostered, opportunities for social interactions occur, and self-esteem improves 

(Giles et al., 2020; Van Slingerland et al., 2018). 

 University athletes also experience a number of challenges which may thwart their well-

being. Although university athletes typically have access to a greater number of resources than 

their non-athlete peers (Egan, 2019), this cohort may be at particular risk of experiencing 

declines in their mental health and well-being (Van Slingerland et al., 2018). In addition to 

managing some of the same academic and personal goals as their non-athlete colleagues, student-
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athletes are expected to balance a complex and hectic schedule, travel to competitions, monitor 

nutrition, cope with physical fatigue and injury all while attempting to meet expectations in both 

sport and school (Egan, 2019; Van Slingerland et al., 2018).  

 Data from National Collegiate Athletic Association (NCAA) institutions reported 31% of 

male athletes and 48% of female athletes disclosed feelings of excessive anxiety (Schinke et al., 

2017). Further, 21% of male and 28% of female American collegiate athletes reported 

experiencing depression to the point of impaired functioning (Schinke et al., 2017). Mental 

health concerns may be further compounded by the understanding that university athletes report 

being more hesitant or reluctant to seek care (Egan, 2019; Giovannetti, 2019). 

 As ill-being and well-being represent separate dimensions of mental health, sport 

governing bodies (e.g., NCAA) have developed standards and guidelines to support their 

athletes. Mental health is considered to be a core component of any culture of excellence. It is, 

therefore, essential to consider as the training loads and performance demands present potential 

threats to athlete mental health (Henriksen et al., 2020). The mental health of Canadian 

university student-athletes remains relatively unexplored as most statistical reports originate 

from research conducted in the United States on American collegiate students (Van Slingerland 

et al., 2018). The NCAA Sport Science Institute (SSI) is a leader in providing extensive health 

and safety resources to college athletes, coaches, athletic administrators, and campus partners 

(NCAA, 2016). The organization believes that mental health is a key part of athlete health and 

the mental healthcare should be as accessible and normative as the treatment for physical injuries 

(NCAA, 2016). The NCAA SSI has conducted research on the university athlete population 

through investigations of goals, student-athlete substance use, impact of social environments, and 

wagering (NCAA, 2021). As indicated by the NCAA’s chief medical officer, “mental health is 
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the single most important health and safety issue facing our student-athletes today” and further 

emphasized that the mental health of the student athletes is of top priority (Henry, 2020). 

USports, the national governing body of Canadian university sport, recently published a position 

statement outlining the best practices for supporting and promoting student-athlete mental health 

(USports, 2020). The guidelines outlined by USports are heavily influenced from the NCAA’s 

“Best Practices for Understanding and Supporting Student-Athlete Mental Wellness” and their 

“Mind, Body and Sport” documents (USports, 2020). Prior to the creation of these documents, 

events and programs (i.e., Student-Athlete Mental Health Initiative, Bell Let’s Talk Day) 

involved student athletes for the purposes of bringing awareness to athlete mental health. 

 It is essential for student-athletes that mental health be prioritized (Egan, 2019) which 

includes attention to both ill- and well-being. Van Slingerland et al. (2018) reported that 

Canadian university athletes who disclosed a clinical diagnosis of ill-being still maintained 

moderate levels of psychological well-being on the Adult Mental Health Continuum – Short 

Form (Keyes et al., 2008). However, athletes without a clinical diagnosis of ill-being were 3.18 

times more likely to be flourishing, which is suggestive that a diagnosis may decrease the 

likelihood of flourishing in these student-athletes (Van Slingerland et al., 2018). Providing 

support for mental health and facilitating well-being helps optimize athletic performance 

(Donohue et al., 2018). Given the importance of well-being, considerable effort is being directed 

towards promoting mental health, rather than reducing the incidence of mental illness in the 

athlete population (Uphill et al., 2016). The focus on well-being, although warranted, has been 

slow to develop and therefore, research assessing the impact on an athlete’s well-being is limited.  
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Factors that Influence an Athlete’s Mental Health 

 A high level of psychological functioning and emotional adjustment is essential to 

perform optimally (Lundqvist, 2011). Therefore, it is not surprising that researchers have focused 

on a number of factors to better understand those linked with athlete well-being. A sampling of 

these includes the fulfillment of psychological needs (Felton & Jowett, 2013a; Jowett et al., 

2017; Mack et al., 2012), coaches and their interpersonal supports (Curran et al., 2013; Jõesaar et 

al., 2012; López-Walle, 2012), sport specialization (e.g., Brenner et al., 2019; Watson & 

Brickson, 2019) and situational competition variables (e.g., location, result, and selection; Abbott 

et al., 2018, 2019). While conclusions from the aforementioned studies have, and will continue 

to shape our understanding, injury and training load may also be linked to athlete well-being. 

Injury 

Injury is an inherent risk that comes with participating in sport (Farley et al., 2020), but 

injury characteristics may differ depending on the sex of the individual and the sport being 

played (Lin et al., 2018). The 2009-2010 Canadian Community Health Survey demonstrated that 

35% of injuries occurred during some form of participation in sports or exercise (Billette & Janz, 

2011). Given the prominence of sport injuries and potential long-term consequences for physical 

and mental health, the impact of these injuries should continue to be investigated. 

The sport of basketball has demonstrated a high frequency of injury due to the speed, 

repetitive jumping or landing, rapid directional changes, and aggression exhibited within the 

game (Meeuwisse et al., 2003). The injury rate for collegiate men’s and women’s basketball has 

been reported at a rate of 7.97 and 6.54 per 1000 athlete exposures respectively (Zuckerman et 

al., 2016). Injuries to the lower extremities were more commonly reported than injuries to other 

areas of the body (Garbenytė-Apolinskienė et al., 2019). More specifically, ankle injuries exhibit 
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the highest prevalence of reporting in basketball, regardless of level of competition (Tummala et 

al., 2018). With consideration of sex differences, women are more likely to suffer more severe 

injuries compared to male basketball athletes (Zuckerman et al., 2016). Additionally, Tummala 

et al. (2018), determined that women are more likely to get injured during the sport season and 

these injuries most often occur from acute non-contact mechanisms (e.g., sudden injury that does 

not involve contact with another player - deceleration, landing, pivoting). Finally, women 

basketball athletes have a higher probability of experiencing a recurrent injury in their sport 

(Tummala et al., 2018).  

Given the consequences of sport-related injuries, researcher attention has turned to 

identify the underlying mechanisms (e.g., change in direction, practice) underpinning the 

occurrence of an injury (Bahr & Krosshaug, 2005). Internal risk factors, such as an athlete’s age, 

health status/previous injury history, and skill/fitness level, are considered along with the 

external risk factors to determine the susceptibility to injury of a particular athlete (Bahr & 

Krosshaug, 2005; Windt & Gabbet, 2017). Participation in certain sports may predispose the 

athlete to increased external risk of injury as certain components (e.g., equipment, playing 

surface, team vs. individual sport) inherent to the sport may generate environments or situations 

that increase injury risk (Åman et al., 2018, 2019). Therefore, it is widely acknowledged that 

injury occurs as a result of the interaction between the internal and external risk factors and the 

mechanism of injury/inciting event (e.g., playing situation, opponent behaviour, whole body or 

specific joint movements), which is the final link in the chain that causes an injury (Bahr & 

Krosshaug, 2005). 

Further complicating our understanding of the predictors, and consequences, of sport-

related injuries has been the inconsistent application of definitions used to operationalize an 
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injury adopted by researchers (Hodgson et al., 2007; Windt et al., 2018). Often used definitions 

include ‘time-loss’ injury (i.e., being unable to participate in practice or competition for a period 

greater than 24 hours), ‘non-time-loss’ injury (i.e., some or no restriction from participation for 

24 hours or less), or an athlete receiving some form of treatment for an injury (Zuckerman et al., 

2016). Another option involves allowing the athletes to report an injury as this permits the athlete 

to present something that they feel has impacted their ability to train (Cahalan et al., 2018; von 

Rosen & Heijne, 2019). For example, Cahalan and colleagues (2018) defined an injury as “any 

pain or injury that impacted upon their ability” (p.78) to train in their sport.  

Further investigation of injuries may involve a classification of ‘overuse’ or ‘acute’ to 

better indicate the predictors and causes of an injury. Overuse or chronic injuries are commonly 

defined as a sport-related injury that results from cumulative trauma or repetitive stress (Yang et 

al., 2012). Generally, these types of injuries do not exhibit a specific onset incident (Roos et al., 

2015). For example, inflammation, tendinitis, stress fracture, and joint laxity would all be 

considered chronic or overuse injuries (Yang et al., 2012). Distinguishing the cause of an injury 

as chronic may be difficult as overuse injuries typically exhibit gradual symptom onset that may 

remain undetectable for the athlete for a period of time (Roos & Marshall, 2014). In contrast, 

acute injuries typically occur as a result of a single traumatic and identifiable event (Yang et al., 

2012). For instance, examples of acute injuries would include sprains or strains, dislocations, 

fractures, or open wounds (Yang et al., 2012). As demonstrated in the study conducted by Yang 

et al. (2012), an acute sport injury was 2.34 times more likely to occur than an overuse injury. At 

the university level, team sports account for a large proportion of acute sport injuries (Aman et 

al., 2019). 
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The Relationship between Injury and Mental Health 

Although dominated by physiological and biomechanical mechanisms, psychological 

factors have been investigated to explore their role in understanding injury occurrence (Ivarsson 

et al., 2017). Much of the early work focused on the psychological characteristics linked to the 

prediction and prevention of sport-related injuries. For example, the Model of Stress and Athletic 

Injury (Anderson & Williams, 1988) highlighted the relationship between psychosocial factors 

and stress and their combined impact on injury outcome (Anderson & Williams, 1988). 

Expanding on Anderson and Williams’ (1988) model, the Biopsychosocial Model of Stress and 

Athletic Injury and Health (Appaneal & Perna, 2014) included additional health, exercise 

training and behavioural factors that may impact injury occurrence. Extending beyond injury 

prediction, cognitive appraisal models were advanced to better understand an athletes’ cognitive, 

emotional and behavioural responses to injury (Santi & Pietrantoni, 2013). The psychological 

response to an athletic injury can be problematic with effects extending beyond sport to influence 

an individual’s mental health (Ivarsson et al., 2017; Putukian, 2016; Scolnik et al., 2018). 

Athletes with injuries have been shown to experience greater levels of psychological distress in 

comparison to non-injured athletes (Appaneal et al., 2009). As a result of injury, athletes may 

experience a range of negative emotions, such as frustration, boredom, low mood, lower self-

esteem, and anxiety (Podlog et al., 2010) with depression being identified as one of the most 

common responses (Appaneal et al., 2009). Additionally, female athletes showed greater severity 

of depressive symptoms in comparison to male athletes, regardless of their injury status 

(Appaneal et al., 2009). Changes in health-related quality of life (i.e., the physical, psychological 

and social circumstances that are affected by condition/injury diagnosis and subsequent 

treatment) may occur following an injury (Houston et al., 2016). Athletes with no history of 
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injury displayed better health-related quality of life in comparison to those with a history of 

injury (Houston et al., 2016). 

Extending our knowledge base of the implications of injury to include well-being has 

garnered less empirical interest than ill-being or quality of life outcomes. Yet, some insight can 

be advanced. In their prospective cohort study, von Rosen and Heijne (2019) reported that lower 

scores on satisfaction with life were associated with greater self-reported injury in elite 

adolescent athletes. Abbott and colleagues indicated that the time a player spent out of sport due 

to injury had the strongest influence on well-being (Abbott et al., 2019). As underscored by 

Abbott et al. (2019) more extensive research concerning the relationship between injury and 

well-being is needed to provide a greater understanding of this connection. 

Training Factors Linked to Mental Health 

External training load represents amount or dose of activities (i.e., practices, lifts) and 

exercises (i.e., jumps, changes in directions) performed by an athlete (Svilar & Jukić, 2018). 

Internal training load is a representation of the biological and psychophysiological responses to 

the exercise stimulus (Clemente et al., 2019; Impellizzeri et al., 2019). Although internal and 

external training loads exhibit a relationship, these variables utilize different pathways (i.e., the 

stimulus/dose vs. the response by athlete to dose), and as a result, are measured as complements 

and through different instruments (Svilar & Jukić, 2018). 

External training load often varies with the number of matches per week (Mendes et al., 

2018). Therefore, disentangling the relationship between external training load from confounding 

factors such as match result, match location or selection for match may be problematic. 

Regardless, insight has been gained as training load during congested weeks (i.e., 2+ games per 

week with less than 4 days between) displayed a similar or greater disruption of athlete mental 
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health compared to regular weeks (i.e., one game per week with more than 5 days between 

games; Mendes et al., 2018). As for weeks with no competitive matches (i.e., preparatory 

weeks), training load demonstrated a fluctuating pattern with Tuesdays and Fridays reporting 

highest training loads (Mendes et al., 2018). Following the end of the week, athletes were able to 

recover their wellness status as a result of the reduction in training load (Mendes et al., 2018). 

Further, a decrease in well-being has been shown to negatively impact training output on the 

subsequent day for athletes (Malone et al., 2017). Finally, in an attempt to synthesize the 

literature, Duignan and colleagues (2020) conducted a systematic review of the reported 

relationships between wellness measures and training load and concluded that wellness 

decreased with an increase in training load. 

A common measure of internal training load is Borg’s (1990) rating of perceived exertion 

(RPE) scale, which represents the athlete’s perceived difficulty or intensity of training. This scale 

allows the individual to report a subjective value that corresponds linearly with exercise intensity 

and heart rate (Borg, 1990). When assessed across competitive seasons, wellness measures (i.e., 

sleep, stress, fatigue and muscle soreness) improved with decreased perceived training loads 

(Fessi et al., 2016). Additionally, the researchers concluded that the daily training load continued 

to affect wellness measures the following day (Fessi et al., 2016). Alternatively, RPE was 

positively correlated with wellness indices during tapering (i.e., decreased training) and 

intensified (i.e., increased training) periods (Ouergui et al., 2020). These researchers also 

investigated enjoyment and indicated that physical enjoyment displayed a negative correlation 

with stress during intensified training.  
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Research Objectives and Hypotheses 

The primary objective of the present investigation was to observe variation in university 

athlete well-being. The secondary objective was to assess the influence of injury and internal 

training load on university athlete well-being. 

Based on study objectives and review of relevant literature, the following research 

hypotheses were developed in the present study. 

1. Grounded in research (Abbott et al., 2019; Conte et al., 2018), variability in university 

athlete’s well-being was hypothesized. Variability in well-being was examined both 

at an aggregate and individual athlete level. 

2. Consistent with research (Abbott et al., 2019; Watson et al., 2016), differences in 

well-being were hypothesized when injured vs. non-injured. More specifically, it was 

hypothesized that university athletes would report lower well-being when self-

reporting an injury than when an injury was not disclosed.  

3. Aligned with research (Conte et al., 2018; Mendes et al., 2018), it was hypothesized 

that greater internal training load would predict lower well-being. 

Study Significance 

 The current study aims to extend sport scientists’ understanding of athlete well-being and 

select factors which may influence well-being with consideration to design, measurement, the 

sample, mode of injury reporting and timing of data collection. It is first recognized that much of 

what is known about athlete mental health has focused on data collection at a single point in time 

(e.g., Kuettel et al., 2021; Nicholls et al., 2020; Purcell et al., 2020). While valuable, insight into 

whether mental health varies over time cannot be generated. This is despite the understanding 

that well-being is a dynamic property of the individual (Henriksen et al., 2020). The present 
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investigation extends knowledge of athlete well-being to include multiple data collection periods. 

Second, multiple researchers may indicate a desire to measure well-being, yet in fact may be 

capturing irrelevant constructs that include mental or physical health. For instance, the Hooper 

Index (Hooper & Mackinnon, 1995) is a measure of ‘well-being’ or ‘wellness’ that includes 

physiological and mood parameters (i.e., delayed onset muscle soreness – DOMS, stress, fatigue) 

and behaviour (sleep). The Hooper Index has been used as a measure of athlete’s wellness in the 

majority of longitudinal athlete monitoring research (e.g., Abbott et al., 2018; Clemente et al., 

2019; Malone et al., 2017; Mendes et al., 2018; Ouergui et al., 2020; Watson et al., 2017). The 

one exception to this literature is Abbott et al. (2019), who utilized a well-being scale (i.e., 

Warwick-Edinburgh Mental Wellbeing Scale; Tennant et al., 2008). Consequently, the present 

investigation addresses a notable gap in the literature. Namely how well-being varies over time 

in female university athletes. 

 Building on the above, current longitudinal athlete monitoring literature (e.g., Abbott et 

al., 2018, 2019; Clemente et al., 2019; Malone et al., 2017; Mendes et al., 2018; Ouergui et al., 

2020; Watson et al., 2017) has exclusively reported well-being as an aggregate (i.e., reporting 

variability as a mean of each test administration period). The interpretation of aggregate-level 

data may obfuscate individual athlete variability. Researchers (e.g., Ekkekakis et al., 2008) have 

long extolled the importance of examining individual variability of affective responses to 

exercise. Thus, in the current study, variation in well-being at the group (aggregate) and 

individual level was examined. 

Another key aspect of the current study is the use of a female study sample. The bulk of 

our understanding of the association between injury and/or training load on well-being is based 

on data derived from a male sample often with competition at a professional level (e.g., Abbott et 
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al., 2019; Abbott et al., 2018; Clemente et al., 2019; Malone et al., 2017; Mendes et al., 2018). 

Although uncommon, a female athlete sample has been examined (e.g., Doeven et al., 2019; 

Paulauskas et al., 2019; Watson & Brickson, 2019; Watson et al., 2016). The current study 

places emphasis on female athletes in sport. Female athletes are more likely to be diagnosed with 

depression, anxiety, eating disorders and more likely to engage in self-harm (Junge & 

Fedderman-Demont, 2016; Schaal et al., 2011) and lower well-being (Kuettel et al., 2021) than 

their male counterparts. The potential differences for female athletes is of particular interest as 

injury researchers (e.g., Lin et al., 2018) have indicated that female athletes are more susceptible 

to experience injuries in sport. Although the incidence rates between male and female athletes 

are similar, females tend to be at greater risk for specific types of injuries (e.g., ACL injuries, 

experience more concussions with symptoms that are often prolonged when compared to male 

athletes; Lin et al., 2018). Additionally, in the sport of basketball, female athletes have been 

shown to be more likely to endure more severe injuries when compared to their male 

counterparts (Zuckerman et al., 2018). Particular risk factors (e.g., smaller calf girth, higher rates 

of loading, smaller ACL size, sub-optimal landing mechanics, etc.) are typically displayed more 

in females and as a result of an increased susceptibility, female athletes may experience injuries 

differently than males (Lin et al., 2018). Therefore, the focus on a female university athlete 

sample reflects a novel focus of the study. 

 Within athlete monitoring literature and injury surveillance or epidemiological studies, 

researchers have predominantly relied on prospective injury registration by team medical staff to 

describe injury patterns (Nilstead et al., 2011). However, these measures have been reported to 

be limited as they 1) exhibit an inability to identify all types of sport-related injuries, 2) tend to 

provide a narrow scope of injury information, and 3) often lack the perspective of the injured 



 14 

athlete (Møller, Wedderkopp, Myklebust, Lind, Sørensen, Hebert, Emery & Attermann, 2017).  

As an alternative, mobile phone text-messaging (SMS) has been adopted in athlete monitoring 

research (Clausen et al., 2014; Ekegren et al., 2014; Ekegren et al., 2015; Møller et al., 2012; 

Møller, Wedderkopp, Myklebust, Lind, Sørensen, Hebert & Attermann, 2017; Møller, 

Wedderkopp, Myklebust, Lind, Sørensen, Hebert, Emery & Attermann, 2017; Nilstead et al., 

2011). Researchers who compared the reporting of injury via text-messaging to routine medical 

staff registration noted observed discrepancies as the medical staff consistently reported a lower 

number of injuries than the athletes themselves (Møller et al., 2012; Nilstead et al., 2011). 

Therefore, text-messaging is a feasible and convenient tool and perhaps more exact, as previous 

research has suggested. 

An alternative method for self-report data collection has been adopted with the use of 

software or applications for mobile devices and website use. More specifically, 

AthleteMonitoring™ is an athlete management system developed for all levels of sport that 

provides tracking for multiple facets of an athlete (e.g., wellness monitoring, workload 

management, injury surveillance). This particular software has been utilized as a method of data 

collection in research (Dalen-Lorentsen et al., 2020, 2021; Rees et al., 2020). For instance, 

AthleteMonitoring™ has been used to track training load and health data by having athletes self-

report session-RPE and injuries and illnesses (Dalen-Lorentsen et al., 2020, 2021). Overall, data 

collection in athlete monitoring literature has advanced beyond traditional methods (i.e., injury 

registration by medical team) and began to include more practical alternatives (i.e., text-

messaging, applications/software). 

 Given the changes to university competition and practices during the Coronavirus 

(COVID-19) pandemic, observing athlete well-being during this point in time may demonstrate a 
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unique aspect of this study. Regarding the influence of the pandemic on mental health, the 

NCAA concluded that athletes reported academic worries, lack of access to sport, health 

concerns related to COVID-19, and financial worries as the most apparent factors that were 

negatively impacting their mental health (NCAA, 2020). Similarly, Bullard (2020) investigated 

the impact of COVID-19 on the well-being of Division III student-athletes and reported that 

these athletes experienced decreased levels of motivation, increased feelings of stress, as well as 

feelings of helplessness during the pandemic. Additionally, the NCAA survey indicated that 

female sports reported higher percentages of mental health concerns (i.e., feeling mentally 

exhausted, having trouble sleeping, felt things were hopeless, felt so depressed it was difficult to 

function) in comparison to male sports. Finally, Graupensperger and colleagues (2020) 

highlighted the importance of social support, team social connectedness, as well as athletic 

identity that may be impacted as a consequence of the pandemic and lockdowns which may in 

turn impact an athlete’s mental health. Therefore, the current study may reveal fluctuations in 

athlete well-being over periods of time due to changes in the pandemic and societal alterations. 

Methods 

Participants and Procedures 

 Study participants were recruited from a single athletic team at a moderately sized 

Canadian university. Participant recruitment was guided by the following inclusion criteria: (a) at 

least 17 years old or older, (b) a Brock University undergraduate or graduate student, (c) a 

member of the women’s varsity basketball team, (d) able to read and write in English, and (e) 

consent to participate in this study. The targeted sample size was N = 15. 

A non-experimental, longitudinal research design was adopted to test study objectives. 

Following ethical clearance (see Appendix A), approval was requested from the Athletic 
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Director at Brock University (see Appendix B) to allow for study procedures and permission to 

connect with the varsity Head Coach and athletes. Following permission from the Athletic 

Director, approval was requested from the Head Coach of the women’s basketball team (see 

Appendix C) to allow for the operation of the study and the ability to recruit members of the 

team for the study sample. With written approval from the Head Coach, an athlete recruitment 

script (see Appendix D) and Informed Consent (see Appendix E) was forwarded to the athletes 

by the Head Coach. Participants emailed completed Informed Consent forms to the research 

team. 

With Informed Consent provided, participants were invited to a training session that was 

conducted by the Student Principle Researcher (see Appendices F & G). The purpose of the 

training session was to walk the athletes through the use of the mobile monitoring application 

(i.e., AthleteMonitoring™). Participants were provided access to their AthleteMonitoring™ 

account and were asked to complete the demographic questionnaire following the completion of 

the training (see Appendix H for data collection instruments). 

Throughout the data collection period, participants were emailed weekly reminders (see 

Appendix I) on a designated schedule (i.e., every Monday at 9:00am) through Athlete 

Monitoring as a reminder to athletes to complete the study questionnaires. Participants were 

compensated ($2.00 Canadian) for every weekly response throughout data collection. 

Additionally, athletes that maintained 100% response rate/compliance were entered into a draw 

for the opportunity to win 1 of 3 $50.00(CAD) gift cards. Data collection began October 12th, 

2020, and finished March 8th, 2021, for a total of 22 weeks. Based on Windt and colleagues 

(2018), intensive longitudinal research requires greater than 20 data collection points from each 

participant. Although daily questionnaires are more common in athlete monitoring literature, 
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weekly retrospective data collection has been undertaken (e.g., Abbott et al., 2019). Further, 

researchers have aggregated daily training load values into weekly scores (e.g., Clemente et al., 

2019; Mendes et al., 2018; Paulauskas et al., 2019). 

Given the time frame of October 2020 to March 2021, data collection was conducted 

during the COVID-19 pandemic. With Public Health Agency of Canada and Ontario Public 

Health guidelines including encouragement of social distancing, the team interactions were 

impacted as many student athletes returned home to living with family members. As a result of 

pandemic protocols and lockdowns in Ontario, researchers reported that the online learning 

environment had a negative impact on the quality of university education (Centre for Innovation 

in Campus Mental Health, 2021). Additionally, there were associated concerns with the shift to 

online learning, which included social isolation, stress and anxiety, burnout, difficulty focusing, 

and a lack of motivation (Centre for Innovation in Campus Mental Health, 2021). 

Measures 

Demographics 

Demographic variables were collected for descriptive purposes, which include: name, 

age, position, year on team, and a brief multiple item (yes/no) questionnaire examining injury 

history.  

Well-being 

Well-being was measured using the 7-item Short Warwick Edinburgh Mental Wellbeing 

Scale (S-WEMWBS; Stewart-Brown et al., 2009; Tennant et al., 2007) which assesses the extent 

to which an individual is feeling and functioning well. Response options range from 1 (none of 

the time) to 5 (all of the time), with higher scores reflecting more positive levels of well-being. 

Participant scores from the 7-item questionnaire were totaled and further categorized as: 1) ‘very 
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low’ = 7 to 17, 2) ‘below average’ = 18 to 20, 3) ‘average’ = 21 to 27 and 4) ‘above average’ = 

28 to 35 (“User Guide of the Warwick-Edinburgh Mental Wellbeing Scales”, 2020). Evidence 

for the validity and reliability of S-WEMWBS scores in the general population has been reported 

including support for meaningful change (Collins et al., 2012; Maheswaran et al., 2012). 

Additionally, both the 14 and 7-item versions of the WEMWBS have been utilized in sport 

settings as well (Abbott et al., 2019; Kuettel et al., 2021; Rice et al., 2020). 

Internal Training Load 

A single-item indicator of rating of perceived exertion (RPE; Borg, 1990; Borg, 1998; 

Scott et al., 2013) was used to assess the cumulative measure of perceived intensity of the 

training experience across multiple training sessions (Eckard et al., 2018). Athletes reported their 

RPE (scale from 0-rest to 10-maximal) with the consideration of the previous week’s training 

load. The rating for the entire week was multiplied by the duration of the weekly training 

sessions in minutes (Borg, 1990; Tibana et al., 2018). The total training duration included sport 

specific training (i.e., practice, individual workouts) as well as strength and conditioning 

components. Therefore, internal training load, which is the weekly RPE multiplied by the 

duration of weekly training in minutes, was analyzed in Arbitrary Units (AU). 

Injury Surveillance 

Participants were asked to self-report, and provide details, regarding any injury at each 

test administration period. Injury details included injury severity (acute/chronic), location of the 

injury, how the injury occurred, the activity when injury was experienced, the pain associated 

with the injury, the date the injury was sustained, and whether the injury completely or partially 

impacted training. Injury surveillance and characteristics were based on previous research 
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utilizing AthleteMonitoring™ (Dalen-Lorentsen et al., 2020, 2021; Rees et al., 2020) and injury-

specific research (Cahalan et al., 2018).  

Data Analysis 

All data was first screened and cleaned based on recommended practices. Estimates of 

internal consistency (i.e., Cronbach’s α; Cronbach, 1951) for S-WEMWBS scores were 

calculated for each test administration period. As recommended by the WEMWBS Practitioner 

Guide (2020) for the 7-item scale, total scores were summed then converted using the supported 

conversion table. Well-being scores were calculated as: 1) an average across all weeks (WBTotal), 

2) averages for each week of data collection (WBBetween), and 3) individual scores for each athlete 

over time (WBWithin). WBTotal scores were compared to sex and age (16-24 years) normative data 

(Fat et al., 2017) using a one-samples t-test. The first research objective was examined through 

1) a repeated measures Analysis of Variance (RM ANOVA) and 2) variation in individual-level 

data. Guided by Hopkins et al. (2017), individual athlete variation in well-being was based on 

effect size (ES) statistic, 90% confidence intervals (90% CIs) and % change to determine the 

magnitude of effects. Thresholds for the magnitude of the observed change were determined 

using the within-participant SD and 0.2 representing a small effect. According to Hopkins et al. 

(2017), change threshold probabilities for a meaningful effect based on the 90% CI were: 1) 

greater than 90% = very likely or a decisive change, 2) between 10-90% = possible change and 

3) less than 10% = very unlikely or decisively no change. Consistent with existing practice in the 

athlete monitoring literature (e.g., Abbott et al., 2018, 2019; Mendes et al., 2018), a paired 

samples t-test was conducted to determine differences in S-WEMWBS scores by self-reported 

injury (i.e., injury was reported vs. no injury was reported). A simple linear regression analysis 

was used to examine whether internal training load predicted well-being. Tests of assumptions 
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were conducted and interpreted prior to computing inferential tests. Effect size calculations were 

calculated and interpreted for all inferential tests. For t-tests, effect sizes were interpreted as 

small (d = 0.20), moderate/medium (d = 0.50) and large (d = 0.80; Cohen, 1988). For RM 

ANOVA and regression analyses, effect sizes were interpreted as small (np
2 = 0.10), 

moderate/medium (np
2 = 0.25) and large (np

2 = 0.40; Cohen, 1988).  

Results 

Participants 

The study sample consisted of 11 female university basketball players. Table 1 provides 

demographic characteristics for those providing valid data (n = 10). Participants on average were 

20.10 years of age (SD = 1.85years), had two years of experience on the team (50%), played guard 

(90%) and were unsure of their starting status (70%). Athletes reported previously experiencing 

injuries in 7 of the 8 locations queried. A total of 28 previous injuries were reported from the 10 

athletes with an ankle injury being the most common (n = 9 athletes). At the time of providing 

data, four (40%) participants were currently undergoing rehabilitation for an injury with some 

training limitations reported.  

Preliminary Analysis 

Across eight of the 22 test administration periods, non-response errors for S-WEMWBS 

scores were found with no more than one participant (9.1%) failing to provide data for that week. 

Little’s (1998) test (𝑥2= 42.46, df = 40, p = .37) demonstrated data to be missing completely at 

random. Missing values were replaced prior to subsequent analyses using an expectation 

maximization algorithm. There were no partial non-response errors when the S-WEMWBS was 

completed. Internal consistency estimates for well-being scores ranged from α = 0.63 (Week 5) 

to α = 0.91 (Week 15) (𝑀𝛼= .79; 𝑆𝐷𝛼 = .07). 
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With consideration of 242 questionnaire responses, a total of 23 were considered late 

submissions. Approximately 83% of those late submissions were completed within one day (i.e., 

submitted on Tuesdays) and the remaining 17% of late submissions were completed two or more 

days late. The successes demonstrated in compliance and response rate may be reflective of 

decisions surrounding data collection and associated methods suggested and recommended in 

athlete monitoring literature (Duignan et al., 2019; Saw et al., 2015; Saw, Kellmann et al., 2017). 

Main Analysis 

A summary of all descriptive statistics linked to main study variables can be found in Table 2. 

Well-being Aggregate Scores 

Across all test administration periods, athlete well-being scores were MWB_Total = 22.76 

(SDWB_Total = 1.98; Range = 19.42 to 27.07; Skewness = .71; Kurtosis = 1.62). Athlete total well-

being was classified as ‘average’ (M = 22.76), which fell below population norms (M = 23.17), 

albeit not statistically significant (t(10) = -0.69, p = .51, 95% CI = -1.75; 0.92). Four (18.18%) 

individual test administration periods (WBBetween) fell below the ‘average’ threshold for well-

being (Week 3, Week 4, Week 6 & Week 10). At no test administration period were WBBetween 

scores classified as ‘very low’ or ‘above average’. 

When examining statistical assumptions for the RM ANOVA, the Mauchley test of 

sphericity was violated. To correct for this, Greenhouse-Geisser values were reported. Results of 

the RM ANOVA demonstrated statistically significant differences in well-being over time 

(F(3.54, 35.42) = 3.24, p = .027; np
2 = .25; power = .74). A moderate effect size for differences 

in well-being over time was noted. Corrections to control the family-wise error rate were not 

undertaken given the number of comparisons (i.e., 231) and resulting alpha value to determine 

statistical significance (α = .0002). Therefore, post-hoc analyses were not interpreted. 
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Well-being Individual scores 

Participant trend analyses using WBWithin scores revealed considerable individual-level 

variability over time. Reports of five athletes (45.45%) ‘very likely’ demonstrated increased 

well-being, one athlete (9.09%) ‘very likely’ reported decreased well-being and five athletes 

(45.45%) reported ‘minimal-to-no’ change in well-being across the 22 weeks (see Figure 1 for a 

visual depiction of participant trend analyses).  

When examining individual scores based on S-WEMWBS classification, a total of 242 

observations were reported (see Table 3). Fifty-nine percent (n = 143) fell within the ‘average’ 

range. Sixty-eight observations (29%) fell ‘below average’. Nine athletes exhibited ‘average’ 

well-being scores most commonly throughout the 22 weeks. Additionally, four individuals never 

experienced a week of ‘very low’ well-being and seven athletes never experienced a week of 

‘above average’ well-being. 

Differences in well-being based on injury status 

The secondary purpose was to examine differences in well-being scores based on injury 

status (i.e., well-being scores when injured vs. not injured). A review of self-reported injury 

status was undertaken prior to running inferential analyses. One athlete never self-reported an 

injury and three indicated being injured across all weeks spanning the data collection period. 

These four participants were removed from analyses. For participants who self-reported 

variability in injury status, one individual reported being injured for two weeks, two reported 

being injured for five weeks and four reported being injured fifteen or more weeks. 

A dependent samples t-test was conducted to compare well-being when an injury was 

reported (M = 22.04; SD = 2.18) to when an injury was not reported (M = 22.53; SD = 2.57). 



 23 

Differences in well-being were not statistically significant (t(6) = -.44; p = .68). The effect size 

was very small (d = .16).2 

Well-being scores with training 

Of the 11 participants, one individual self-reported that they were not able to train for 21 

of the 22 weeks of data collection and was excluded from subsequent analyses. Based on visual 

inspection of the bivariate scatterplot, two more participants were removed as reported training 

load values were low in comparison to the remaining eight participants (z scores > -1.65). It was 

speculated that these two athletes reported their training load data in hours as opposed to minutes 

(as per study protocol). A simple linear regression was conducted to examine how internal 

training load (measured in Arbitrary Units; AU) impacted well-being (WBTotal). This analysis 

adhered to the assumptions of normality (Kolmgorov-Smirnov = .24, p = .20) and linearity. 

Interpretation of standardized residual scores showed the data were normally distributed. 

Additionally, no outliers were reported (i.e., minimum = -1.42; maximum = 2.26). Visual 

inspection of the scatterplot showed that the assumption of homoscedasticity was not met. As a 

consequence of violating this assumption, a weighted least squares regression was conducted. 

Of the participants reporting valid data (n = 8) for training load (AU) and well-being, a 

small positive relationship was found (r = .05; Cohen, 1988). The correlation between internal 

training load and well-being was not statistically significant (F(1,6) = .01, p = .91; R2
adj = <.00; 

np
2 = .00). 

 
2 Analyses were conducted on a sub-sample (n = 5) who reported 2 or more weeks of being injured and 3 or more 

weeks of not being injured. Interpretation of these findings were not different from that run on the larger sample 

(t(4) = .13; p = .91; d = .06). Analyses were also conducted on a sub-sample (n = 3) who reported 5 or more weeks 

of being injured and 5 or more weeks of not being injured. Interpretation of these findings were not different from 

that run on the larger sample (t(2) = .25; p = .83; d = .15). 
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Discussion 

The primary purpose of this study was to observe variation in athlete well-being. Further, 

the influence of injury and internal training load on athlete well-being was investigated. A non-

experimental intensive longitudinal study design was implemented with university female 

basketball athletes. Data collection consisted of 11 participants who self-reported well-being on a 

weekly basis for 22 weeks. Overall, the results of the study indicated that well-being 

significantly improved across the data collection period. When well-being scores were 

interpreted at the individual level, not all athletes followed this trajectory. Differences in well-

being were not linked to injury or internal training load as reported by the athletes. In sum, it 

appears that athletes experienced fluctuations in their well-being, but the reason behind these 

changes are unclear. Implications of study findings, avenues for future research and limitations 

are advanced. 

Well-being 

Consistent with the first hypothesis, the main findings of this study were that athlete well-

being significantly changed over 22 weeks. More specifically, athlete well-being improved 

across the data collection period when considered as an aggregate. Fluctuations in well-being 

were anticipated as variation in dimensions of mental health are not uncommon. Extending 

beyond sport, researchers have demonstrated the dynamic properties of well-being. For example, 

university students have demonstrated variation in well-being or wellness through the use of 

daily diaries (e.g., Moilanen et al., 2020; Zhang & Zheng, 2017) or ecological momentary 

assessments (e.g., Grégoire et al., 2020). Additionally, using population health data stratified by 

age, well-being has been found to differ across the life span (Ryff, 1995; Steptoe et al., 2015; 

Westerhof & Keyes, 2010). 
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The average well-being score in this study (M = 22.76; 3.25/item) was aligned, albeit 

minimally lower, when compared to other sport-related WEMWBS literature. For example, in 

their cross-sectional study, Nicholls et al. (2020) reported an average score of 25.07 (3.58/item) 

in their sample of 233 professional male rugby players. Kuettel et al., (2021) reported average S-

WEMWBS scores of 25.64 (3.55/item) in female Danish elite athletes with data collected at a 

single point in time. Calculated across 37 weeks, Abbott and colleagues (2019) reported average 

well-being scores of 48.00 (3.43/item) generated from 25 professional male soccer players using 

the 14-item WEMWBS. Finally, Walton et al. (2021) reported cross-sectional data from 292 

female Australian elite athletes with well-being scores averaging (M = 48.90; 3.49/item) across 

the 14-item WEMWBS. Differences in study design (cross-sectional vs. longitudinal; length of 

scale) and sample characteristics (e.g., sex, competitive level) may be implicated in the slight 

differences reported. Regardless of these differences, ‘average’ well-being noted in this study is 

consistent with that reported in the existing literature regardless of whether the 7- (Nicholls et al., 

2020) or 14-item (Abbott et al., 2019; Walton et al., 2021) WEMWBS was adopted.  

Further observation of individual week-to-week variation showcases differences in 

individual athlete well-being trajectories. These findings contrast the central proposition of set-

point theory (Lykken & Tellegen, 1996) which states that adults have different but stable levels 

of well-being. Consistent with the broader psychological literature (e.g., Diener et al., 2006), the 

individual trends of well-being reinforced that athletes may experience their environment and/or 

cope with events differently. Researchers have advocated for an enhanced understanding of the 

mechanisms behind variation in well-being (Headey, 2008; Sheldon & Lyubomirsky, 2012). 

Therefore, athletes, researchers, support staff and practitioners should not expect (or assume) 

stability in well-being over time. Nor should they assume that athlete’s interpretation of their 
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environment will result in uniform changes in well-being for all athletes. Although the mean 

well-being of the entire sample was classified as ‘average’, it is clear that a number of athletes 

experienced fluctuations in their well-being, and some encountered more negative changes and 

remained at lower well-being scores than others. 

There is importance in addressing the implications of the findings in this study. The 

concept of ‘mental health literacy’ was introduced in 1997 and is defined as “knowledge and 

beliefs about mental disorders which aid in their recognition, management or prevention” (Jorm 

et al., 1997, p.182). Mental health literacy interventions are purposefully designed to address 

increased knowledge and skills of the general public toward mental health, and more 

specifically, caregivers or practitioners for treatment purposes (Jorm, 2015). Since its 

introduction, mental health literacy has translated into increased understanding of mental health 

disorders which has subsequently led to the implementation and evaluation of mental health 

literacy interventions (Jorm, 2015). In sport, mental health literacy interventions have 

demonstrated their effectiveness for increasing knowledge, reducing stigma, and increasing 

confidence to help someone with a mental health problem (Breslin et al., 2017). 

Mental health literacy interventions typically focus on depression and anxiety, confidence 

and intentions to help others, and to decrease stigmatising attitudes towards mental health 

(Kitchener & Jorm, 2002; Liddle et al., 2019). However, results of the present investigation 

underscore the need to better understand the importance of positive mental health or well-being 

in athletes and facilitate the recognition of the signs and symptoms of an athlete experiencing 

decreased well-being (as opposed to ill-being). Training may be of benefit to assist athletes and 

support staff (i.e., coaches and athletic trainers) in their understanding of well-being and the 

fluctuations that may occur and possible implications. Beyond education, an additional aim 
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would be to have athletes themselves be aware and capable of recognizing signs and symptoms 

of deteriorating well-being. The above recommendation is consistent with Keyes (2005) two 

continua model of mental health and illness. 

Future research should look to include additional game characteristics (e.g., game result 

of win/loss, game location of home/away, quality of opposition, travel time) to further assess 

what aspects impact an athlete’s well-being. Measuring well-being during a more traditional and 

normal (i.e., not during a pandemic) competitive season would provide insight into the aspects 

that affect athletes while limiting the impact of external factors (e.g., provincial lockdowns, 

forced social isolation). 

Well-being and Injury 

A secondary purpose of the present investigation was to assess the influence of self-

reported injury on athlete well-being. Results revealed no significant differences in athlete well-

being based on self-reported injury status. Therefore, the second hypothesis was not supported. 

Existing literature is equivocal in terms of advancing our understanding of injury on well-

being/wellness with some (e.g., Abbott et al., 2019; Watson et al., 2016) noting lower athlete 

well-being when injured and others reporting no difference based on injury status (e.g., Cahalan 

et al., 2018; Lathlean et al., 2020; Martin et al., 2021).  

Reasons for the absence in differences in athlete well-being as a result of injury are 

unclear, but some reasons can be suggested. For instance, the definition of injury used in the 

current study differs from the definition used in other research (Abbott et al., 2019; Watson et al., 

2016). Additionally, the measurement of well-being is differed in the present investigation when 

contrasted against other athlete monitoring literature. Abbott et al., (2019) utilized the 14-item 

WEMWBS which includes greater balance between items tapping into hedonic and eudaimonic 
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well-being than does the S-WEMWBS. Others (e.g., Watson et al., 2016) investigated well-

being/wellness through the Hooper index. Further, data collection was carried out during a 

pandemic, which translated into the elimination of the competitive season and atypical training 

patterns (e.g., changing schedules, virtual training and limited drills).  

Characteristics of the injury as reported by the athletes may also be implicated. 

Researchers have demonstrated that chronic pain is linked with lower negative (Surah et al., 

2014) and positive mental health (Kim et al., 2019). In the present investigation, the average pain 

score when injured was 3.92 out of ten. The lower pain levels may have been a factor that 

impacted an athlete’s experiences with injury, and therefore potentially limited differences with 

well-being when injured vs. not. Additionally, severity is another aspect that may have impacted 

the lack of significant results as 71.6% of all injuries reported were deemed chronic. Given that 

chronic injuries are more likely to contribute on-going and consistent difficulties (Shuer & 

Dietrich, 1997) having these types of injuries be more common in the study may explain the 

absence of differences in well-being. 

Well-being and Internal Training Load 

 Internal training load had no significant influence on athlete well-being during data 

collection. Although opposite to what was hypothesized, the larger body of literature highlights 

the equivocal nature of the internal training load – well-being/wellness literature. Researchers 

(e.g., Conte et al., 2018; Mendes et al., 2018) have supported the predictive utility of internal 

training load on well-being, whereas others (Abbott et al., 2019; Duignan et al., 2020) have not 

demonstrated this relationship. 

 Although the conclusions are not unique, some aspects during data collection may have 

influenced the participants’ experiences in training. As a result of pandemic regulations, in-
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person training was considerably reduced. Or at times in-person training was restricted all-

together. Average RPE values across the 22 weeks approached a “moderate” level of exertion (M 

= 2.8; Range = 0.9 - 4.5). Therefore, athletes may not have been training at an intensity level 

associated with marked changes in well-being. Additionally, some aspects of training (e.g., 

tapering prior to competition, multiple rest days, etc.) that would be present in a regular (non-

pandemic) season, may not have been present during the 22 weeks. 

Study Limitations 

While this study makes a meaningful contribution to athlete monitoring literature, there 

are a number of limitations that should be acknowledged and future directions to consider.  

First, it should be noted that the 7-item WEMWBS was used, which predominantly taps 

into the eudaimonic or functioning dimension of well-being. Therefore, future research should 

look to include additional components of well-being (e.g., hedonic, emotional, social well-being) 

to further understand variation in well-being over time. 

Some may consider the small sample size to be a limitation. Single team case studies are 

normative in athlete monitoring literature (Abbott et al., 2018; 2019). Yet, they are typically 

conducted in sports that carry more athletes (e.g., soccer, rugby), than basketball. Regardless, the 

sample size may have translated into study being underpowered which influences the veracity of 

study findings. In the present investigation, low power (i.e., .74) may reduce the likelihood that 

the observed statistically significant findings linked variation in well-being over time reflects a 

true effect (Button et al., 2013). Similarly, being underpowered reduces the chance of detecting a 

true effect for findings linked to injury and internal training load. Given that participant 

recruitment was limited to a single team at Brock University, future researchers could aim to 
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include a larger population (e.g., female athletes on university basketball teams across Ontario or 

Canada) as a greater number of participants may impact study conclusions. 

Further, data collection was completed during a pandemic when training conditions 

differed (e.g., no competitions, limited drills, decreased number of players in practice) in 

comparison to a traditional basketball season. It can be speculated that the collection during the 

pandemic may reveal different conclusions as some distinct and differing aspects could impact 

data collection (e.g., no injuries during competition, less team integration, training intensity may 

differ, absence of competition result and travel). Most research in the athlete monitoring 

literature was done across a competitive season, so future researchers should aim to conduct 

research when regular training and competitions have returned. Along with the timing of the data 

collection period, the frequency of data collection would also be a limitation. In the current 

study, participants were asked to respond to questionnaires on a weekly basis, which required 

participants to rely on recollection on the previous seven days of training and creating a sum 

score for well-being and perceived training intensity. This limitation could be addressed by 

implementing daily collection of questionnaires from participants as is often reported in the 

literature (e.g., Clemente et al., 2019; Conte et al., 2018; Malone et al., 2018; Mendes et al., 

2018). 

A final limitation was the reliance on self-reported data. This study exclusively utilized 

the method of self-report for data collection. Although very commonly used in literature, the 

method of self-report has been criticized due to the challenges with construct validity and the 

potential presence of mono-method bias. The benefits of measuring injury through self-report 

(Saw, Kellmann, et al., 2017; Saw, Main, et al., 2017) and internal training load (Neumaier et al., 

2013; Saw, Main, et al., 2017) have been discussed in the literature. In the future, these indices 
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could be implemented with medical-staff sports of injury and measures of external training load 

(e.g., GPS). Finally, the presentation of survey items was not counterbalanced across the 22 

weeks. This could result in order effects, which may produce biased responses from participants 

(Standing & Shearson, 2010). As suggested by Standing and Shearson’s research (2010), there is 

potential for questionnaire data to become distorted due to an unacknowledged bias, which is 

introduced by the order items are presented.  

Conclusions 

 The primary objective of this study was to observe variation of athlete well-being. The 

secondary purpose was to assess the influence of injury and internal training load on athlete well-

being. Based on the findings in this study it can be concluded that athlete well-being significantly 

changed over the time period of 22 weeks. However, injury and training load did not 

significantly impact athlete well-being. The results from this study highlight a need to focus on 

athlete well-being as fluctuations were documented. Further, the secondary findings indicate a 

need for more research in the athlete monitoring literature to better understand what aspects 

impact an athlete’s well-being. 

 As research (Purcell et al., 2019) has suggested, athlete well-being is an aspect of 

importance that should be of equal priority and concern as ill-being. Awareness of athlete mental 

health is necessary, but the absence of well-being fails to address the entire athlete as a whole. 

Introducing and emphasizing the relevance of positive mental health helps create an environment 

where athletes understand that their mental health is as important as their physical health needs 

(Purcell et al., 2019). As a whole, the results of this study offer insight into the variability 

university-level student-athletes may experience and what components of sport may or may not 

impact their well-being.  
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Tables 

Table 1 
Table 1: Demographic Characteristics 

Demographic Characteristics 

 

  

Variable Frequency 

Age (yrs)  

 18 1 

 19 5 

 20 0 

 21 2 

 22 1 

 23 0 

 24 1 

Position  

 Guard 9 

 Forward 1 

Competitive Games  

 Start 1 

 Come off the bench 2 

 Starting status currently unknown 7 

Years on Team  

 First Year 2 

 Second Year 5 

 Third Year 2 

 Fourth Year 1 

 Fifth Year 0 

Currently practicing without limitations  

 Yes 6 

 No 4 

Currently undergoing rehabilitation (e.g., physical therapy) 

for an injury 

 

 Yes 4 

 No 6 

Previous Injury History Number of athletes self-reporting a history of injury 

for specific body location 

 Concussion 3 

 Neck injury 1 

 Back/trunk injury 3 

 Shoulder/arm/hand injury 4 

 Groin injury 3 

 Hip injury 0 

 Knee injury 5 

 Ankle injury 9 

 Surgery for any of the above injuries 3 
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Table 2 
Table 2: Weekly Well-being, Training Load and Injury Values 

Weekly Well-being, Training Load and Injury Values 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Athlete 1 

Well-being 20.73 26.02 23.21 22.35 21.54 19.25 

RPE 5 2 4 3 8 3.3 

Injury (Y/N) N N N N N N 

Athlete 2 

Well-being 19.98 24.11 22.35 22.35 19.25 22.35 

RPE 1 2 1 1 2 0 

Injury (Y/N) N Y Y Y Y Y 

Athlete 3 

Well-being 24.11 19.98 19.98 16.88 24.11 25.03 

RPE 1 2 - 1 3 6 

Injury (Y/N) Y Y N Y Y Y 

Athlete 4 

Well-being 19.98 17.43 16.80 17.98 20.73 22.35 

RPE 3 0 2 3 4 3 

Injury (Y/N) N N N N N N 

Athlete 5 

Well-being 27.03 28.13 25.03 20.73 24.11 24.11 

RPE 1 0 0 - 4 6 

Injury (Y/N) N Y Y N Y Y 

Athlete 6 

Well-being 22.35 20.73 19.25 20.73 21.54 20.73 

RPE 0 0 1 0 1 1 

Injury (Y/N) N Y Y Y Y Y 

Athlete 7 

Well-being 20.73 26.02 22.35 20.73 21.54 20.73 

RPE 4 1 5 2 3 3 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 8 

Well-being 26.02 20.73 15.32 17.98 16.88 17.98 

RPE 3 0 2 2 4 3 

Injury (Y/N) N N N N N N 

Athlete 9 

Well-being 24.11 20.73 20.73 24.11 21.54 17.43 

RPE 1 1 3 3 7 4 

Injury (Y/N) N Y N Y N N 

Athlete 10 

Well-being 20.73 17.98 19.25 19.25 19.25 18.59 

RPE 3 2 2 2 3 4 

Injury (Y/N) Y Y Y Y N N 

Athlete 11 

Well-being 22.35 22.35 19.98 19.98 20.73 21.54 

RPE - - 3 3 3 3 

Injury (Y/N) - - Y Y Y Y 

 

Note. RPE: Scale 0 – rest to 10 – maximal (Borg, 1990) ; Injury: Y = Yes – injury reported, N = 

No – no injury reported. 
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 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 

Athlete 1 

Well-being 21.54 16.88 19.98 19.25 23.21 24.11 

RPE 7 4 6 3 4 1 

Injury (Y/N) N N N N N N 

Athlete 2 

Well-being 25.03 25.03 25.03 16.36 15.32 35.00 

RPE 1 2 1 1 0 2 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 3 

Well-being 25.03 17.98 24.11 18.59 24.11 24.11 

RPE 3 3 2 1 1 0 

Injury (Y/N) Y Y Y Y Y N 

Athlete 4 

Well-being 23.21 24.11 23.21 20.73 25.03 25.03 

RPE 4 5 5 5 2 0 

Injury (Y/N) N Y Y Y Y Y 

Athlete 5 

Well-being 25.03 19.98 23.21 25.03 25.03 25.03 

RPE 5 4 4 3 1 4 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 6 

Well-being 22.35 21.54 24.11 21.54 22.35 23.21 

RPE 0 0 0 2 1 1 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 7 

Well-being 23.21 23.21 26.02 20.73 25.03 24.11 

RPE 5 7 4 4 2 1 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 8 

Well-being 20.73 22.35 19.98 22.35 22.35 25.03 

RPE 4 4 3 3 2 0 

Injury (Y/N) N N N N N N 

Athlete 9 

Well-being 20.73 22.35 25.03 24.11 19.98 25.03 

RPE 8 8 8 4 1 0 

Injury (Y/N) N N N N N N 

Athlete 10 

Well-being 16.88 19.25 18.59 20.73 18.59 19.25 

RPE 10 4 4 - 0 0 

Injury (Y/N) N Y N N N N 

Athlete 11 

Well-being 21.54 21.54 19.98 21.54 21.54 22.35 

RPE 3 3 3 3 3 3 

Injury (Y/N) Y Y Y Y Y Y 
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 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 

Athlete 1 

Well-being 22.35 22.35 25.03 26.02 19.98 18.59 

RPE 2 4 4 3.5 3 4 

Injury (Y/N) N N N N N Y 

Athlete 2 

Well-being 35.00 35.00 35.00 35.00 25.03 35.00 

RPE 3 1 1 3 3 2 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 3 

Well-being 25.03 19.98 18.59 19.25 24.11 25.03 

RPE 4 3 4 4 4 3 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 4 

Well-being 21.54 20.70 30.70 28.13 29.31 24.11 

RPE 5 3 2 4 4 3 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 5 

Well-being 25.03 25.03 25.03 25.03 25.03 25.03 

RPE 5 4 5 5 4 6 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 6 

Well-being 24.11 21.54 19.98 20.73 20.73 25.03 

RPE 1 2 2 1 2 2 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 7 

Well-being 25.03 27.03 24.11 26.02 27.03 26.02 

RPE 1 2 3 3 3 4 

Injury (Y/N) Y Y Y Y Y Y 

Athlete 8 

Well-being 23.21 23.21 23.21 26.02 20.73 21.54 

RPE 2 3 3 3 3 3 

Injury (Y/N) N N N N N N 

Athlete 9 

Well-being 25.03 23.21 26.02 25.73 20.73 20.73 

RPE 5 4 5 6 6 6 

Injury (Y/N) N N N N N N 

Athlete 10 

Well-being 19.59 25.03 18.59 20.73 19.98 20.73 

RPE 4 3 2 3 3 3 

Injury (Y/N) N N N N N N 

Athlete 11 

Well-being 21.54 22.35 22.35 22.35 21.54 22.35 

RPE 3 3 3 3 3 3 

Injury (Y/N) Y Y Y Y Y Y 

 

 

 

 

 

 

 

 

 

 

 



 60 

 Week 19 Week 20 Week 21 Week 22 

Athlete 1 

Well-being 19.98 19.25 18.59 19.25 

RPE 4 4 4 4 

Injury (Y/N) Y Y Y Y 

Athlete 2 

Well-being 25.03 35.00 30.70 32.55 

RPE 2 2 1 1 

Injury (Y/N) Y Y Y Y 

Athlete 3 

Well-being 28.13 28.13 21.54 19.25 

RPE 3 3 3 3 

Injury (Y/N) Y Y N Y 

Athlete 4 

Well-being 25.03 24.11 23.21 21.54 

RPE 3 4 3 3 

Injury (Y/N) Y Y Y Y 

Athlete 5 

Well-being 24.11 24.11 25.03 24.11 

RPE 3 3 4 3 

Injury (Y/N) Y Y Y Y 

Athlete 6 

Well-being 23.21 23.21 24.11 23.21 

RPE 0 1 1 0 

Injury (Y/N) Y Y Y Y 

Athlete 7 

Well-being 27.03 22.35 24.11 22.35 

RPE 3 3 3 2 

Injury (Y/N) Y Y Y Y 

Athlete 8 

Well-being 23.11 25.03 24.11 21.54 

RPE - 3 3 3 

Injury (Y/N) N N N N 

Athlete 9 

Well-being 23.21 24.11 23.11 22.35 

RPE 6 7 - - 

Injury (Y/N) N N N N 

Athlete 10 

Well-being 18.59 18.59 19.98 17.98 

RPE 3 3 3 3 

Injury (Y/N) N N N N 

Athlete 11 

Well-being 22.35 22.35 22.35 21.54 

RPE 3 3 3 3 

Injury (Y/N) Y Y Y Y 
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Table 3 
Table 3: Weekly Well-being Classifications 

Weekly Well-being Classifications 

 

Note.  Based on recommendations (“User Guide of the Warwick-Edinburgh Mental Wellbeing 

Scales”, 2020), well-being scores were sorted into four categories. Very Low = 17.99 and below; 

Below Average =  18.00 to 20.99; Average = 21.00 to 27.99; Above Average = 28.00 and above. 

  

S-WEMWBS 

Classification 

Very Low Below Average Average Above Average 

 n % n % n % n % 

Athlete 1 1 4.55 10 45.45 11 50.00 0 0.00 

Athlete 2 2 9.09 2 9.09 9 40.91 9 40.91 

Athlete 3 2 9.09 7 31.82 11 50.00 2 9.09 

Athlete 4 3 13.64 4 18.18 12 54.55 3 13.64 

Athlete 5 0 0.00 2 9.09 19 86.36 1 4.55 

Athlete 6 0 0.00 7 31.82 15 68.18 0 0.00 

Athlete 7 0 0.00 4 18.18 18 81.82 0 0.00 

Athlete 8 4 18.18 4 18.18 14 63.64 0 0.00 

Athlete 9 1 4.55 6 27.27 15 68.18 0 0.00 

Athlete 10 3 13.64 18 81.82 1 4.55 0 0.00 

Athlete 11 0 0.00 4 18.18 18 81.82 0 0.00 

Total 16  68  143  15  
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Appendices 

Appendix A: Research Ethics Board Clearance Letter 

 

DATE: 9/8/2020 

PRINCIPAL INVESTIGATOR: MACK, Diane - Kinesiology 

FILE: 20-016 - MACK 

TYPE: Master’s Thesis/Project STUDENT: Allison Columbus 

SUPERVISOR: Diane Mack 

TITLE: A longitudinal investigation into well-being and the influence of injury and perceived 

exertion on female basketball players. 

 

ETHICS CLEARANCE GRANTED 

Type of Clearance: NEW Expiry Date: 9/1/2021 

The Brock University Social Science Research Ethics Board has reviewed the above named 

research proposal and considers the procedures, as described by the applicant, to conform to the 

University’s ethical standards and the Tri-Council Policy Statement. Clearance granted from 

9/8/2020 to 9/1/2021.  

The Tri-Council Policy Statement requires that ongoing research be monitored by, at a 

minimum, an annual report. Should your project extend beyond the expiry date, you are required 

to submit a Renewal form before 9/1/2021. Continued clearance is contingent on timely 

submission of reports. 

To comply with the Tri-Council Policy Statement, you must also submit a final report upon 

completion of your project. All report forms can be found on the Office of Research Ethics web 

page at http://www.brocku.ca/research/policies-and-forms/research-forms.  

In addition, throughout your research, you must report promptly to the REB: 

a) Changes increasing the risk to the participant(s) and/or affecting significantly the conduct of 

the study; 

b) All adverse and/or unanticipated experiences or events that may have real or potential 

unfavourable 

implications for participants; 

c) New information that may adversely affect the safety of the participants or the conduct of the 

study; 

d) Any changes in your source of funding or new funding to a previously unfunded project. 

We wish you success with your research.  

Approved: 

Angela Book, Chair  

Social Science Research Ethics Board 

Dipanjan Chatterjee, Chair 

Social Science Research Ethics Board 

Note: Brock University is accountable for the research carried out in its own jurisdiction or 

under its auspices and may refuse certain research even though the REB has found it ethically 

acceptable. 

If research participants are in the care of a health facility, at a school, or other institution or 

community organization, it is the responsibility of the Principal Investigator to ensure that the 

ethical guidelines and clearance of those facilities or institutions are obtained and filed with the 

REB prior to the initiation of research at that site. 

http://www.brocku.ca/research/policies-and-forms/research-forms
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Brock University 

Research Ethics Board 

Tel: 905-688-5550 ext. 3035 

Email: reb@brocku.ca 

 

  

mailto:reb@brocku.ca
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Appendix B: Email Script for Permission of Recruitment 1 

 
Good Morning/Evening <insert name of Athletic Director>, 

 

My name is Allison Columbus and I am a graduate student in the Faculty of Applied Health 

Sciences at Brock University. For my MSc thesis I am conducting a research study entitled “A 

longitudinal investigation into well-being and the influence of injury and perceived exertion on 

female basketball players” under the supervision of Dr. Diane E. Mack (Department of 

Kinesiology, Brock University). This research study is designed to address two questions: a) how 

an athlete’s well-being changes throughout the sport season? b) what is the influence of injury on 

well-being over the course of the athletic season? The study will be conducted utilizing a 

monitoring software application (Athlete Monitoring) and the duration of the study will be about 

six months. 

 

I am writing to seek your permission to allow myself and Dr. Mack to recruit for this study from 

members of the University student-athlete population. Specifically, I am writing to ask if you 

would authorize the operation of this research and the involvement and recruitment of the 

athletes. Additionally, I am asking for your approval to contact the Women’s Varsity Basketball 

team’s Head Coach with the intention of specifically recruiting members of their team for the 

study.  

 

Please contact me if you have any questions about this research study or my request for your 

approval of study operation and participant recruitment. 

 

Thank you for your time and consideration, 

 

Diane E. Mack, PhD 

Professor 

Email: dmack@brocku.ca 

Tel: 905 688 5550 Ext. 4360 
 

Allison Columbus, BKIN 

Graduate Student 

Email: ac14ja@brocku.ca  

Tel: 905 688 5550 Ext. 5564 

 

This study has been reviewed and received ethics clearance from the Brock University Research 

Ethics Board (File #20-016). 

 
 

  

mailto:dmack@brocku.ca
mailto:ac14ja@brocku.ca
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Appendix C: Email Script for Permission of Recruitment 2 

 
Good Morning/Evening <insert name of Head Coach>, 

 

My name is Allison Columbus and I am a graduate student in the Faculty of Applied Health 

Sciences at Brock University. For my MSc thesis I am conducting a research study entitled “A 

longitudinal investigation into well-being and the influence of injury and perceived exertion on 

female basketball players.” under the supervision of Dr. Diane E. Mack (Department of 

Kinesiology, Brock University). This research study is designed to address two questions: a) how 

an athlete’s well-being changes throughout the sport season? b) what is the influence of injury on 

well-being over the course of the athletic season? The study will be conducted utilizing a 

monitoring software application (Athlete Monitoring) and the duration of the study will be about 

six months. 

 

I am writing to seek your permission to allow myself and Dr. Mack to conduct this study from 

members of the University student-athlete population. Specifically, I am writing to ask if you 

would authorize the operation of this research and the involvement and recruitment of the 

members of the women’s basketball team and invite those individuals to participate in this study. 

 

We are further requesting that you email members of your team to invite them to participate.  An 

athlete email recruitment script will be forwarded to you once written authorization is received. 

 

Please contact me if you have any questions about this research study or my request for your 

approval of study operation and participant recruitment. 

 

Thank you for your time and consideration, 

 

Diane E. Mack, PhD 

Professor 

Email: dmack@brocku.ca 

Tel: 905 688 5550 Ext. 4360 
 

Allison Columbus, BKIN 

Graduate Student 

Email: ac14ja@brocku.ca  

Tel: 905 688 5550 Ext. 5564 

 

This study has been reviewed and received ethics clearance from the Brock University Research 

Ethics Board (File #20-016). 

  

mailto:dmack@brocku.ca
mailto:ac14ja@brocku.ca
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Appendix D: Email Script for Athlete Recruitment 

 
Good Morning/Evening <insert first name of the athlete>, 

 

My name is Allison Columbus and I am a graduate student in the Faculty of Applied Health 

Sciences at Brock University. For my MSc thesis I am conducting a research study entitled “A 

longitudinal investigation into well-being and the influence of injury and perceived exertion on 

female basketball players” under the supervision of Dr. Diane E. Mack (Department of 

Kinesiology, Brock University). This research study is designed to address two questions: a) how 

an athlete’s well-being changes throughout the sport season? b) what is the influence of injury on 

well-being over the course of the athletic season? The study will be conducted utilizing a 

monitoring software application (Athlete Monitoring) and the expected duration of the study will 

be about six months. 

 

I am writing to invite you to participate in this research project. Participation is completely 

voluntary. The Letter of Invitation (LOI), which is attached in this email, contains the contents of 

the study, details of participant involvement, contact information and the benefits or potential 

risks associated with participation. 

 

If you would like to participate in this research study, the Informed Consent (IC) form is attached 

in this email. Please read through the IC, make your selection regarding your participation in this 

study, and email your completed form back to Ms. Columbus or Dr. Mack. 

 

Additionally, if you wish to participate in this study, you are provided with the option of 

receiving summary feedback following the completion of the research. Participant feedback will 

be based on group (as opposed to individual) data. If you would like to receive this feedback, 

please complete the attached debriefing form and return to either Ms. Columbus or Dr. Mack. 

 

Please contact me if you are interested in potentially participating in the study and would like to 

attend an informative training session. Additionally, if you have any questions regarding this 

research project or your involvement please feel free to inquire. 

 

Thank you for your time and consideration, 

 

Diane E. Mack, PhD 

Professor 

Email: dmack@brocku.ca 

Tel: 905 688 5550 Ext. 4360 
 

Allison Columbus, BKIN 

Graduate Student 

Email: ac14ja@brocku.ca  

Tel: 905 688 5550 Ext. 5564 

 

 

This study has been reviewed and received ethics clearance from the Brock University Research 

Ethics Board (File #20-016). 

 
  

mailto:dmack@brocku.ca
mailto:ac14ja@brocku.ca
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Appendix E: Informed Consent 

 
Date: <Will be inserted here> 

Study Title: A longitudinal investigation into well-being and the influence of injury and 

perceived exertion on female basketball players 

 

Principal Investigator (PI): Dr. Diane E. Mack 

Department of Kinesiology 

Brock University 

905 688 5550 Ext. 4360 

dmack@brocku.ca 

 

Student Principal Investigator (SPI): Ms. Allison Columbus, MSc. Candidate 

Faculty of Applied Health Sciences 

Brock University 

905 688 555 Ext. 5564 

ac14ja@brocku.ca 

 

INVITATION 

You are invited to participate in a study that involves research. The main purpose of this study is 

to observe the fluctuations in a female basketball athlete’s well-being throughout a competitive 

sport season. The secondary purpose of this study is to assess the influence of injury on well-

being and determine whether injuries predict an individual’s well-being. Well-being is a positive 

component of mental health that encompasses feeling well and optimal psychological 

functioning. 

 

WHAT’S INVOLVED? 

All data will be collected using a monitoring software (Athlete Monitoring) that can be 

downloaded onto your mobile device or accessed from a web browser. There is no cost to you 

for using the monitoring software. Should you prefer not to use the mobile application/website, 

or use mobile data for reporting, your involvement in the study may continue by the completion 

of weekly electronic questionnaires emailed to the Student Principle Investigator.  

 

To familiarize yourself with the Athlete Monitoring software, you will be invited to a training 

session, which will cover technicalities of app navigation and an in-depth explanation of the 

research study. This duration of the training seminar will be approximately 30 minutes and it will 

be conducted using Microsoft Teams.   Training is mandatory only in that it will help familiarize 

you with the athlete monitoring software and offer additional opportunities to ask questions.  

Should you not be able to attend the scheduled training session, one-on-one training with a 

member of the research team will be scheduled at a mutually convenient time.  For the training 

session, your camera can be ‘on’ or ‘off’, yet your username will still be displayed.  In other 

words, your anonymity cannot be protected to members of the research team and other 

participants.   

 

After providing consent, you will be asked to respond to a series of well-being items (Sample 

item: I’ve been feeling optimistic about the future) and report a rating of perceived exertion 
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(RPE) once a week for the duration of the sport season. Additionally, you will be asked to self-

report any injury you experienced. Should you report an injur(ies), you will be asked additional 

questions, such as the details of how the injury occurred, location of the injury, and the 

severity/pain associated with the injury. On the mobile app or website, you will be asked to 

complete a series of questions on a designated day consistently throughout the season. 

Demographic questions about you, including age, playing position, number of years on team, and 

injury history will also be asked on a single occasion. Additional information concerning game 

characteristics, which includes game schedule, match result (win/loss), match location 

(away/home), and travel distance will be incorporated in the research project. As this information 

is publicly accessible it will not require your responses. Game characteristics will be linked to 

your well-being. Your participation should take ~5 minutes of your time each week for a total of 

24 weeks. 

 

COMPENSATION 

As compensation for your participation in this study you will receive two Canadian dollars 

($2.00) for every weekly questionnaire submission (i.e., well-being, injury and workload 

responses). If you participate every week for the 24-week period, you will be compensated a 

total of $48 ($2.00 x 24 weeks = $48.00). Compensation for participation will be made at the end 

of the data collection period and payable via cheque. Additionally, if you maintain 100% 

compliance (i.e., questionnaire responses for all 24 weeks), you will be entered into a draw to 

win one of three available $50.00 gift cards. This draw will be held at the end of the data 

collection period and those receiving the gift cards will be contacted electronically by a member 

of the research team.  

 

POTENTIAL BENEFITS AND RISKS 

Possible benefits of participation to you may include, but not be limited to, the following: (a) 

Greater understanding regarding the changes and fluctuations of well-being throughout a sport 

season, and (b) Greater insight into the impact of injury, internal training load and game 

characteristics on female athlete’s well-being. Additional benefits may include, but are not 

limited to, the following: (a) Higher awareness of the type and nature of research that is being 

conducted at Brock University, and (b) Greater knowledge of your well-being, and the 

experiences that may impact it, and (c) Greater awareness of the opportunities to participate in 

research as a student-athlete at Brock University. 

 

There are no known risks to you correlated with participation in this research study. However, if 

you participate in this study the data you contribute will be collected using a monitoring software 

(Athlete Monitoring) that collects and stores your data electronically. The data collected will not 

be anonymous, but confidentiality will be restricted to members of the research team and the 

developers of Athlete Monitoring. 

 

ANONYMITY AND CONFIDENTIALITY 

Given the extensive data collection period and mode of collection, anonymity will not be 

maintained. All identifying information, including your email address, will be linked to 

participant data during data collection. Participants’ first names will be included in the research 

process as usernames for the monitoring application. However, the inability to maintain 

anonymity will be limited to data collection as no identifying information will be utilized for any 
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other components of the research. The information you provide will be confidential to the 

Principal Investigator and the Student Principal Investigator listed on this investigation as they 

serve as the Administrators. Your individual data will not be shared with any member of the 

coaching staff, medical staff including student athlete trainers or strength and conditioning 

coaches. The Head Coach, members of the coaching staff or the Athletics Director will not be 

notified of any changes in participation status over the course of the data collection period. The 

developers of the Athlete Monitoring application can access the provided data, but they do not 

share, lend, or sell personally identifiable data with any third party 

(https://www.athletemonitoring.com/privacy-policy/). Athlete Monitoring will retain user 

information (e.g., sex) for 3 years following account deactivation. Performance data (e.g., self-

reported injury, perceived exertion and well-being scores) will be anonymized 365 days after 

account deactivation, but will be retained for research and product and service development 

purposes. Our interest as researchers is in the average responses of the entire sample, therefore 

you will not be identified individually in any reports that stem from this research. 

 

DATA STORAGE AND ACCESS 

Data collected during this study will be stored on an Athlete Monitoring encrypted server located 

in Canada. Only the Principal Student Investigator, Principal Investigator, and developers of 

Athlete Monitoring can access data during the data collection period. The research team may 

monitor data collection to obtain an on-going understanding of the reporting values and 

participant compliance. This data will not be used for any additional purposes. As Administrators 

on the application, the research team has the ability to download and export raw participant data. 

Information will be retained on the Athlete Monitoring server for the period of account activity. 

User data on Athlete Monitoring is deleted 3 years after account deactivation and performance 

data is anonymized after 365 days of account inactivity and utilized for research and product and 

server development purposes. Additional data or information that is not located on the Athlete 

Monitoring server will be stored on a password-protected server and/or stored in a locked filing 

cabinet in the Behavioural Health Sciences Research Lab (Welch Hall Room 141). Any printed 

materials (i.e., consent forms, the list of participants requesting feedback) will be destroyed using 

a paper shredder following the completion of the study. Any electronic copies (i.e., consent form, 

debriefing form) will be deleted. 

 

Access to this data will be restricted to those involved in the study, exclusively the Principal 

Investigator (Dr. Diane E. Mack, co-director of the Behavioural Health Sciences Research Lab, 

Brock University) and the Principal Student Investigator (Allison Columbus, Graduate Student, 

Faculty of Applied Health Sciences, Brock University) as well as the developers of the mobile 

application, Athlete Monitoring. 

 

CONFLICT OF INTEREST 

Potential and current conflict of interest may exist between study Investigators and participants.  

There is potential for study participants to be former/current students of both the Principal 

Investigator and Principal Student Investigator (Dr. Diane E. Mack and Ms. Allison Columbus) 

as both study investigators are currently employed at Brock University as a faculty member and 

graduate teaching assistant respectively. Ms. Columbus is known to study participants. She was a 

member of the women’s varsity basketball team from 2015 to 2019 and will serve as a volunteer 

graduate assistant coach during the 2020-2021 academic year. In her role, Ms. Columbus will 
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have no involvement in team selection or playing time. Her role will be to assist the coaching 

staff during training to support physical preparation. There is no academic or athletic penalties 

should you choose not to participate in this study. 

 

VOLUNTARY PARTICIPATION 

Participation in this study is voluntary. Neither the Head Coach, or members of the coaching 

staff, will be made aware of your participation or non-participation in the study. User data 

reported on Athlete Monitoring will be stored for three years following account termination and 

performance data will be retained, but anonymized 365 days after account deactivation. If you 

wish, you may decline to answer any questions or participate in any component of the study. 

Additionally, you may wish to withdraw your involvement from this study at any time and can 

do so without any penalty. You can withdraw from this study at any time by informing any 

member of the research team supervising this study. If any individual elects to withdraw their 

participation throughout the data collection period, the submitted data will be classified as 

incomplete and will be excluded from the final data analysis and will be deleted. Should you 

wish to withdraw from this study, your athlete account on Athlete Monitoring will be deactivated 

and deleted. Any associated user information or performance data will be removed from the 

Athlete Monitoring database. You are free to participate, not participate, or withdraw your 

participation from this study even after providing consent at any time without impacting your 

academic or athletic standing at Brock University.  

 

PUBLICATION OF RESULTS 

Results of this study may be published in professional/academic journals and/or presented at 

academic/professional conferences, which can be attended by members of the academic 

community (e.g., university faculty, students). Feedback about this study will be available once 

all data has been collected and analyzed. Given the data collection period, it is anticipated that 

this may take 6 months to complete following the final participant response and completion of 

participant involvement.  

 

A summary of study results will be provided to you for the purposes of feedback by providing 

contact details to the study investigators on a separate form that will be available once you 

provide informed consent. The completed debriefing forms will be printed and stored in a locked 

filing cabinet inside WH Room 141. The electronic copies of the debriefing forms will be 

deleted. 

 

CONTACT INFORMATION AND ETHICS CLEARANCE 

If you have any questions about this study or require further information, please contact Dr. 

Diane E. Mack or Ms. Allison Columbus using the contact information provided in the Letter of 

Invitation. This study has been reviewed and received ethics clearance through the Research 

Ethics Board at Brock University 20-016. If you have any comments or concerns about your 

rights as a research participant, please contact the Research Ethics Office at (905) 688-5550 Ext. 

3035, reb@brocku.ca. 

 

Thank you for your assistance in this research project. Please keep a copy of this form for your 

records. 

 

mailto:reb@brocku.ca
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CONSENT FORM 

I agree to participate in this study described above. I have made this decision based on the 

information I have read in the Letter of Invitation and the information provided in this Informed 

Consent form. I have had the opportunity to obtain any additional details I wanted about the 

study and understand that I may ask questions now or at any time in the future to any member of 

the research team. I understand that I may withdraw this consent and/or my participation at any 

time and I understand how to do so. 

 

Please check only one of the following options: 

 

 I consent to participate in this study 

 I do not consent to participate in this study 

 

 

 

 

 

Date:  

Name:  

 

 

  



 72 

Appendix F: Training Script 

 
Hello everyone, my name is Allison Columbus and I am a graduate student at Brock University. 

My research project is entitled ‘A longitudinal investigation into well-being and the influence of 

injury and perceived exertion on female basketball players’ and I will be conducting this study 

under the supervision of Dr. Diane E. Mack. 

 

Thank you for your consideration in this project and thank you for consenting to participate and 

contribute data to this study. I am hosting a training session today to guide those of you 

interested in participating in the study on the use of the mobile application, Athlete Monitoring. I 

will be sharing my screen and displaying screenshots from the monitoring software to help 

illustrate the navigation throughout the application. A copy of the Power Point slides will be sent 

to you following this training session, but please feel free to ask me questions at any time 

throughout the presentation. 

 

Athlete Monitoring can be accessed online at https://app.am.dev.fitstats.io/login.php or by 

downloading the Athlete Monitoring app on either iPhone or Android devices. If you would still 

like to be involved in the study, but would prefer not to use the monitoring software, you may 

complete an electronic copy of the weekly questionnaires and submit your responses by email to 

either myself or Dr. Mack. 

 

Athlete Monitoring is an application that can be customized depending on user needs and for the 

purposes of this research study the main aspects that will be of primary focus with your 

responses are well-being, injury, and workload.  

 

Account Activation, Homepage Navigation, Profile Set-up, and Notifications: At a later date, 

you will receive an invitation through email with your username included. There will be a link 

provided that, when clicked, will direct you to the login page and you can input your username 

and create a password for your Athlete Monitoring account. The homepage of the application 

displays the icons for the different components (e.g., Health Monitoring, Questionnaires, 

Training, etc.) and the tabs at the bottom for different application options (see Appendix 8 slide 

2). In profile set-up, you will be asked to provide your first name, email and sex. Additionally, 

you will be asked to allow this application to send push notifications. For the purposes of this 

research study, you will be asked to select ‘Email’ as your preferred method to receive alerts and 

notifications. 

 

Anonymity and Confidentiality: Given the data collection period and mode of collection utilizing 

your name for the monitoring software, anonymity will not be maintained. The information you 

provide will be confidential to myself, Dr. Mack, and the operators of Athlete Monitoring. Your 

individual data will not be shared with anyone on the coaching staff, medical staff (i.e., student 

athlete trainers, team athletic therapists), or strength and conditioning staff. The developers of 

Athlete Monitoring can access the data provided, but they do not share, lend, or sell personally 

identifiable data with any third party (https://www.athletemonitoring.com/privacy-policy/).  

 

Demographics Questionnaire: You will only be asked to complete this questionnaire once at the 

beginning of data collection. To respond to this questionnaire you will select the ‘Questionnaire’ 

https://app.am.dev.fitstats.io/login.php
https://www.athletemonitoring.com/privacy-policy/
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icon located on the Athlete Monitoring Homepage. You will be presented with a few questions 

that will be used as general descriptions of the individuals who participated in this study. The 

first question will ask for your first name. The next question will ask for you to input your age 

(in years). The third question will ask “What is your position in your university sport? (e.g., 

guard, post)”. Next, you will be asked to indicate whether you typically occupy a starting 

position in a competitive game or begin the game on the bench and get subbed in. Then you will 

be asked to report the number of years you have been a member of this team. The next 

component of the demographics questionnaire focuses on injury history. You will be asked a few 

questions regarding any past injuries that you may have endured prior to this study. A reminder 

that only the administrators (Dr. Mack and myself) as well as the operators of Athlete 

Monitoring have access to this information. The coaching, medical, and training staff will not 

have any access to information provided in this study. 

 

Well-being Questionnaire: To respond to the well-being questionnaire you will select the 

‘Questionnaire’ icon located on the Athlete Monitoring Homepage. You will be presented with 

the available questionnaires, but select the option entitled ‘Short Warwick Edinburgh Mental 

Wellbeing’. You will then be presented with a total of seven questions, each with five response 

options. Your screen will present similar to the screenshot that is being presented on this slide 

(see Appendix 8 slide 3). Your responses to these questions should be based on your experiences 

in the previous week of training. An example of a statement you will be presented is “I’ve been 

feeling optimistic about the future” and the possible answers would be “None of the time, 

Rarely, Some of the time, Often, and All of the time”. Following the completion of all seven 

questions you can select ‘Submit’ to complete your weekly well-being questionnaire. 

 

Workload (RPE): To respond to the workload question you will also select the ‘Questionnaire’ 

icon located on the Athlete Monitoring Homepage. You will be presented with the available 

questionnaires, but instead select the option entitled ‘Workload’. You will then be shown two 

questions. The first is asking you to rate your perceived exertion. This value should represent 

your experiences with the training load from the previous week. You will be provided with 11 

options and you will be asked to select the one that best represents the difficulty of the training in 

the previous week. The rating of perceived exertion (RPE) ranges from 0 (rest) to 10 (maximal) 

(see Appendix 8 slide 4). The next question will ask you to provide the total duration in minutes 

of training for the previous week. This value should include all sport-specific training, such as 

practices and individual workouts, as well as strength and conditioning lifts and fitness training. 

Once you have made your RPE selection and provided training duration you may select ‘Submit’ 

to complete your weekly workload response. 

 

Self-Reporting Injury: If you suffer an injury or injuries throughout the season you will be asked 

to self-report the injury at some point following its’ occurrence. To report an injury, you can 

select the ‘Health Monitoring’ icon from the Athlete Monitoring homepage. From there you will 

be asked a few questions regarding the occurrence of the injury and other details, such as the 

pain level, how the injury happened, and the location of the injury. The first question will ask 

you to determine whether your injury is an acute or overuse (chronic) injury. As shown on the 

slide (see Appendix 8, slide 5), Athlete Monitoring provides definitions to assist in your 

selection. You then will be presented with a diagram of the human body and you can pick the 

specific location to indicate where the injury occurred (see Appendix 8 slide 6). You will be able 
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to adjust your perceived level of pain for the injury by selecting a value on a scale from 0 to 10. 

You will then select ‘Ok’ to finish the location component. The next question will ask “When 

did it happen?” and you will be able to select a date on a calendar to indicate when the injury 

occurred. Following that, you will be asked “What were you doing?” and you can select from a 

list of options to indicate the activity you were involved in when the injury occurred (e.g., 

practice, game, cardio, other). The next question will ask “How did it happen?” and you will be 

presented with a list of mechanisms that you feel may have caused the injury (e.g., abrupt stop, 

vertical jump, fall, etc.). The final question will ask “Can you still train/compete normally?”. The 

two options are “Partially” and “No”. Once you have selected the option that correlates with your 

injury and the impact on training, you can select the ‘Submit’ option at the bottom and your 

injury will be successfully reported. 

 

Additionally, specific game characteristics will be included in this research study, but you as 

participants will not be expected to report this information as it is publicly accessible. The game 

characteristics that will be included in this investigation are game schedule (one game vs. more 

than one game in week), match result (win/loss), match location (away/home), and distance 

travelled to games each week. 

 

You are invited to participate in this study, which would involve a weekly submission for a total 

of 24 weeks. Your responses should only take about five minutes of your time each week. As a 

reminder, you are provided with compensation for your participation in this study. For every 

weekly submission of the questionnaire, you will receive two dollars ($2). Additionally, if you 

successfully respond to all 24 weekly questionnaires and demonstrate a 100% compliance rate, 

you will be entered into a draw for the chance to win one of three prizes. 

 

Again, thank you in advance for your participation in this research study and thank you for 

devoting some of your time today to join me in this training session. If you have any questions 

regarding any component of Athlete Monitoring or your involvement in this study, please email 

me at ac14ja@brocku.ca. I will be remotely available throughout the data collection period to 

assist with any challenges or complications, so please reach out. 

 

I hope you all have an enjoyable rest of your day! 

 

  

mailto:ac14ja@brocku.ca
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Appendix G: Training Manual 
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Appendix H: Instruments for Data Collection 

 

Demographics 

 

Study Participants 

These questions are about you - the study participant. They will be used to describe in general 

terms the individuals who participated in this research study. 

 

 

What is your name:   

 

What is your age:  (years) 

 

What is your position in your university sport (e.g., guard, post): 

 

In competitive games, do you typically  

 

 start 

 come off the bench 

 starting status currently unknown 

 

Years on team _____ 

 

Are you currently able to practice without limitations? Yes No 

 

Are you currently undergoing rehabilitation for an injury Yes No 

 

Injury History 

Have you experienced any of the following (please check all that apply): 

 

Yes No Concussion 

Yes No Neck injury 

Yes No Back/trunk injury 

Yes No Shoulder/arm/elbow/hand injury 

Yes No Groin injury 

Yes No Hip injury 

Yes No Knee injury 

Yes No Ankle injury 

Yes No Surgery for any of the above injuries. If yes, please indicate the nature of the 

surgery (e.g., ACL repair, etc.): 

________________________________________________ 
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Short Warwick Edinburgh Mental Wellbeing Scale (S-WEMWBS) 

(Stewart-Brown, Tennant, Platt, Parkinson, & Weich, 2009) 

 

Instructions: Below are some statements about feelings and thoughts. Please select the value 

that best describes your experiences over the last week for each statement. 

 

 None 

of the 

Time 

Rarely 

Some 

of the 

Time 

Often 

All of 

the 

Time 

I’ve been feeling optimistic about the future 1 2 3 4 5 

I’ve been feeling useful 1 2 3 4 5 

I’ve been feeling relaxed 1 2 3 4 5 

I’ve been dealing with problems well 1 2 3 4 5 

I’ve been thinking clearly 1 2 3 4 5 

I’ve been feeling close to other people 1 2 3 4 5 

I’ve been able to make up my own mind about 

things 
1 2 3 4 5 
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Workload 

Based on the Modified Borg Scale CR-10 (Borg, 1990; Borg, 1998; Scott, Black, Quinn, & 

Coutts, 2013;) 

 
 
 

How difficult was the previous week of training? 

0 

Rest 

1 

Very 

easy 

2 

Somewhat 

easy 

3 

Moderate 

4 

Somewhat 

Hard 

5 

Hard 

 

6 

 

7 

Very 

Hard 

8 

 

9 

 

10 

Maximal 

 

Please input total duration of all training for the previous week in minutes.  

This value is cumulative and includes all sport related training (i.e., practice, individuals) as 

well as strength and conditioning workouts (i.e., lifts, fitness). 

[Total weekly training in minutes rounded to the whole minute] 
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Injury Surveillance 

 

 

Is the injury acute or overuse? 

Acute Injury Overuse Injury 

 

What did you injure? 

[Selection from custom drop down list (e.g., head, left shoulder, pelvis, right hip/groin, etc.)] 

 

What is the level of pain associated with the injury? 

[Selection from custom drop down list (i.e., scale ranging from 0-no pain to 10-extreme pain) 

 

When did it happen? 

[Select Date] 

 

What were you doing? 

[Selection from custom drop down list (e.g., cardio, competition, practice, etc.)] 

 

How did it happen? 

[Selection from custom drop down list (e.g., vertical jump, abrupt stop, fall, etc.)] 

 

Can you still train/compete normally? 

Partially No 

 

Details (optional) 
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Appendix I: Weekly Reminders 

 
Dear participant, 

 

A friendly reminder that your weekly ‘Wellness and Training’ Questionnaire is available to be 

completed today between ___ and ___. Your responses can be recorded from the Athlete 

Monitoring home page by selecting the appropriate tabs. If you have any questions, please reach 

out to Ms. Allison Columbus at ac14ja@brocku.ca.  

 

Thank you for your on-going participation. 

 
 

mailto:ac14ja@brocku.ca
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