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Abstract 

Field-sport athletes modify behaviors based on perceived risks and field conditions in 

order to perform at their best and avoid injuries (Gnacinski et al., 2017; Straw et al., 

2019). A modified version of the dynamic model of sport injury etiology (Meeuwisse et 

al., 2007; Rennie et al., 2016) provided a template for examining perceptions of injury 

risks and field conditions (natural grass/artificial turf) related to sport behaviors, 

performance, and injuries among nine male collegiate club rugby athletes. Qualitative 

data derived from pre- and post-season walking field interviews was interpreted via 

contextual information from surveys, field measurements, and observations during the 

template coding process (Brooks et al., 2015). Findings showed that athletes modified 

behaviors based on perceptions of injury risks and field conditions, which influenced 

their sport performances. The importance of managing perceptions of injury risk, 

adapting coaching strategies, and improving field conditions represent key implications 

of this study. 
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CHAPTER ONE 

Introduction 

Due to the multi-faceted causes of and risks factors associated with sport injuries, 

the prediction and prevention of sport injuries is a highly complex process that requires a 

multidimensional approach (McGlashan & Finch, 2010). While current research focuses 

on the biological and psychological risk factors of athletes, it is critical to further evaluate 

other possible antecedents to sport injuries and sport injury interventions, while using 

theoretical underpinnings (McGlashan & Finch, 2010). Perceived susceptibility to sport 

injury has recently been given attention as a possible psychological antecedent to sport 

injury as previous studies have shown that athletes with a high perceived susceptibility to 

sport injury may sustain more actual injuries (Gnacinski, Arvinen-Barrow, Brewer, & 

Meyer, 2017), however further investigation is needed due to the dual role of perceived 

susceptibility as either a hindrance or facilitator to injury. Furthermore, it is of 

importance in the present study because perceived susceptibility has been researched in 

health and disease literature, but not extended enough in sport injury literature.  

Existing studies show that a highly variable playing field and the associated 

perceptions of that field may play a role in athlete behaviors affecting injury risk and 

prevention. Specifically, among field sport athletes, athletes’ perceptions of the playing 

field, coupled with other risk factors, can cause athletes to modify their playing 

behaviors. Straw, Henry, Shannon, and Thompson (2019), for example, found that 

objective field properties such as soil moisture and natural turfgrass quality affected the 

perceptions of field conditions among intercollegiate club sport athletes. Specifically, 
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Straw et al. (2019) found that within field variability was seen as a risk factor that caused 

players to modify their behaviors in order to prevent injury. This study also observed a 

significant increase in actual sport injuries in field areas of high soil moisture and low 

natural turfgrass quality (Straw et al., 2019). 

In order to simultaneously examine these multi-faceted psychological, behavioral, 

and environmental contributors to sport injury risk and prevention, it is necessary to be 

guided by theoretical models, such as the dynamic model of etiology in sport injury 

(Meeuwisse, Tyreman, Hagel, & Emery, 2007), which allows for the integration of both 

intrinsic and extrinsic risk factors and their effects on sport injury occurrence. Relevant to 

the present study is an adaptation of this model by Rennie, Vanrenterghem, Littlewood, 

and Drust (2016) that included objective pitch (i.e., playing field) conditions among the 

extrinsic risk factors that affect the likelihood of an athlete sustaining an injury. The 

present study aimed to use this model to extend upon not just objective field conditions, 

but also to connect athletes’ perceptions of these field conditions and injury risk to the 

behavior modifications they make during play. On top of this, the present study took into 

account the association of these perceptions and behavior modifications on the athletes’ 

sports performance and injury occurrence.  

To date, few studies make the connection between athletes’ perceived 

susceptibility to injury, perceptions of field conditions, and sports performance and injury 

occurrence. Besides Straw et al. (2019) who interviewed athletes about their perceptions 

of the playing field to better understand injuries, other studies have only gathered 

athletes’ perceptions through questionnaires about certain areas of the field. Therefore, 
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with only quantitative data, no in-depth conclusions can be drawn about athletes’ 

perceptions of the field and injury occurrences. Aside from there being few studies that 

assessed athletes’ perceptions of the field and injury risk, even less have made a 

connection to how these factors combine to influence the behavior modifications athletes 

make in their play and their sport performance and injury occurrence. As well, few 

studies have used objective field measurements to gain a better understanding of the 

athletes’ playing environment, rather relying on subjective measures. In order to address 

these current research gaps, theories should be used to guide and assess specific 

predictions.    

Using the version of the dynamic model of etiology in sport injury adapted by 

Rennie et al. (2016) as a framework, the present interdisciplinary study filled current 

research gaps as it addressed the roles of perceived susceptibility to injury as an intrinsic 

risk factor and the effect of these perceived risks and athlete perceptions of the field on 

behavior modifications, sport performance, and sport injuries in collegiate club rugby 

players. Further, in the present study, researchers took objective field measurements in 

order to assess field conditions and gain understanding of the playing environment, 

focused on club rugby athletes, assessed two types of fields (i.e., natural grass and 

artificial turf), and also collected data at both training and matches. By incorporating all 

of these factors, this study addressed the gaps in current research through an 

interdisciplinary approach derived from sport psychology, horticulture, and sports 

medicine. 
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Results of the present study can relate actual and perceived field properties, 

perceived susceptibility to injury, and behavioral adaptations to actual injury occurrence 

and sport performance in order to understand athlete health and injury prevention 

practices. Injury prevention is important, as reducing injuries will also limit the 

consequences that athletes face when they go through injuries. For example, aside from 

the physical consequences of injuries (e.g., pain, time loss from sport and school for 

student-athletes, etc.), there are psychological consequences such as mood disturbance, 

anxiety, and depression that also affect injured athletes (Wiese-Bjornstal, Smith, Shaffer, 

& Morrey, 1998). Due to the amount of sport-related injuries suffered each year and these 

negative consequences, sport injury has become a growing health concern (Deroche, 

Stephan, Brewer, & LeScanff, 2007), making injury prevention an urgent topic and 

research such as this necessary. Understanding athletes’ perceptions of injury risk, 

perceptions of field properties, and the role of these factors in injuries can allow for the 

development of interventions to reduce the number of sport-related injuries and can also 

point towards better field management practices to prevent injuries.  

Review of Literature 

This section will outline the background information for the present study, 

including how athletes’ perceptions of injury risk and field conditions can influence their 

behaviors and performance. To do this, I will first explain the relevance of sport injuries, 

current sport participation, and injury statistics to understand why sport injury is a 

growing health concern. From there, I will explain theories of sport injury; specifically, 

the dynamic model of etiology in sport injury (Meeuwisse et al., 2007; Rennie et al., 
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2016) and the stress and injury model (Andersen & Williams, 1988) in order to explain 

the background of personal injury risk factors. In particular, I will further break down the 

dynamic model of etiology in sport injury into intrinsic and extrinsic risk factors affecting 

sport injury as the present study considered the role of both of these in sport performance 

and sport injury. Intrinsic risk factors described in this chapter will include demographics, 

psychological contributors to sport injury, and perceived susceptibility to sport injury, 

while field properties will be assessed as an extrinsic risk factor. After this, I will explore 

perceptions of the field and behavior modifications to explain the adaptations athletes 

make while playing depending on their perceptions of the field. All of this background 

information will lead to the purposes of the present study that assessed how perceptions 

of injury risk and field properties affected sport performance and athlete behavior in the 

context of injury risk and prevention.  

Sport Injuries  

In order to understand the importance of sport injury research, one must first 

grasp the extent to which sport injuries occur, how they impact athletes, and why they are 

a growing health concern. Sport injuries affect hundreds of thousands of athletes each 

year. These injuries may be minor, major, or even career-ending. The National Collegiate 

Athletic Association (NCAA) Injury Surveillance Program tracks the injuries of 

collegiate athletes every season. Between the years of 2009-2014, an estimated 1,053,370 

NCAA athletes sustained an injury and there were approximately 176.6 million athlete 

exposures to potential injury (Kerr et al., 2015). This means there was an average of 

210,674 sport injuries per year at the collegiate level alone, over half of which occurred 
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during practice. In the case of this injury surveillance program, an injury was defined as 

having taken place during NCAA-approved practice or competition and required medical 

attention from an athletic trainer or physician. Athlete exposure was defined as one 

athlete’s participation in one practice or competition. Using this data, Kerr et al. (2015) 

concluded that while some athletes are more at risk than others, all athletes are more 

likely to be injured in games rather than practices. Furthermore, approximately half of all 

the aforementioned injuries were classified as strains or sprains, just two certain types of 

possible sport injuries.  

Within the context of sport injuries, there are different types of injuries an athlete 

can sustain. For instance, acute injuries are caused by a single traumatic event, while 

overuse (chronic) injuries are a result of cumulative trauma or repetitive use and stress 

(Yang et al., 2012). Aside from acute and overuse injuries, there are different 

classifications in which sport injuries are recognized. For example, an acute sport injury 

and sport disease (overuse syndrome) are clinically examined. However, an athlete can 

also self-report a sports trauma or sports illness or be sidelined by a coach or manager in 

the case of a sports incapacity or sports sickness (Timpka et al., 2014). All of these facts 

are pertinent because it is necessary to understand a) the number of injuries that happen at 

the college level per year as the present study involved collegiate athletes, b) the types of 

injuries that happen, c) when (during practice or game) these injuries are occurring, and 

d) how and by whom these injuries are diagnosed, as all of these were factors in the 

present study. 
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As sports have become more popular, participation in college sports has 

increased, which means athlete exposure to injury occurrences has also increased. In the 

past twenty years, NCAA Division I participation has increased by approximately 70% 

(Kamath et al., 2014) and an all-time high of 494,992 student-athletes participate in 

NCAA championship sports (NCAA, 2018). While it is still not considered a 

championship sport by the NCAA, the sport of rugby has gained more popularity in the 

United States. Rugby is a team sport played on a field where participants engage in full 

contact, but use little protective gear. Rugby is played in 121 countries around the world 

with a total of 9.1 million players (World Rugby, 2017). In the United States during the 

year 2017, there were 123,719 rugby players nationwide; 31,870 of which played at the 

collegiate level (USA Rugby, 2018). Data from a meta-analysis shows that injury rates in 

senior men’s professional Rugby Union is considered high compared to other team 

sports, with the incidence rate in matches being 81 per 1,000 player hours and 3 per 1,000 

player hours during training (Williams, Trewartha, Kemp, & Stokes, 2013). The mean 

severity of match injuries was found to be 20 days of time loss and training injuries had a 

mean severity of 22 days. The body region with the highest injury incidence was the 

lower limbs, while upper extremity injuries were the most severe.  

Aside from professional rugby, college-level rugby has also gained popularity, but 

also shows high injury rates. Over the course of two fall seasons at a NCAA Division I 

university, a collegiate club men’s rugby team had an injury rate of 12.9 per 1,000 athlete 

exposures (Willigenburg et al., 2014). Approximately 24% of all of the injuries were due 

to non-contact mechanisms, and 76% were due to contact with another rugby player. 
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When further analyzed, the head and knee were the most frequently injured body parts 

and the most common type of injury was a sprain. Due to the high occurrence and severe 

effects of sport injury in the sport of rugby, it is important to understand the causes and 

psychological components related to sport injury in order to prevent further injury as well 

as increase athlete participation and success. For example, in a study involving USA 

Rugby participation, injury was found as one of the top reasons athletes quit playing 

rugby and fear of injury was stated as one of the top perceived constraints to athletes 

participating in rugby (McCann, Green, & Chalip, 2015). Every time an athlete plays 

sport, there is a risk of injury, but understanding the risk factors, especially in a sport 

such as rugby where injury rates are high and a deterrent to the sport for some, along with 

causes of injuries can help to prevent more injuries from occurring and keep athletes 

healthier and in the game longer. In order to investigate this, the theories of sport injury 

must be explored.  

Theories of Sport Injury 

There are a multitude of sport injury models that explain the causality and effects 

of sport injuries, such as the stress and injury model (Andersen & Williams, 1988), 

dynamic model of etiology in sport injury (Meeuwisse et al., 2007), sport injury risk 

profile (Wiese-Bjornstal, Kenow, & Flint, 2012), and integrated model of response to 

sport injury (Wiese-Bjornstal et al., 1998). Due to the injury prevention lens of the 

present study, I will discuss theories of sport injury causality in this section. Specifically, 

the dynamic model of etiology in sport injury (Meeuwisse et al., 2007), along with the 

adapted version (Rennie et al., 2016), as suitable frameworks for the present study as they 
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consider the dynamic, cyclical nature of injuries and take into account the intrinsic and 

extrinsic risk factors associated with sport injuries.   

Dynamic model of etiology in sport injury. While there are many sport injury 

theories about risk and responses to sport injury, the dynamic model of etiology in sport 

injury (Meeuwisse et al., 2007) was a suitable framework for the present study because it 

both acknowledged the role of intrinsic and extrinsic risk factors in sport injury as well as 

the cyclic nature of these risk factors and the dynamic causes of sport injuries. The 

dynamic model of etiology in sport injury (see Figure 1) takes into account intrinsic risk 

factors which predispose an athlete to injury (e.g., age, neuromuscular control, previous 

injury, strength) along with extrinsic factors (e.g., equipment, environment) which make 

an athlete susceptible to sport injury (Meeuwisse et al., 2007). Due to the complex nature 

of sport injuries, the previous linear flow of models evaluating negative life consequences 

do not suggest the true nature of sport injuries. In creating this model, Meeuwisse and 

colleagues took into account the fact that most sport injuries do not have a finite start and 

stop point as the occurrence of an injury does not necessarily mean permanent removal 

from sport for an athlete. The exposure of an athlete to injury includes the athlete’s 

intrinsic risk factors and then participating in sport with these risk factors.  

Meeuwisse and colleagues (2007) addressed these dynamic risks of sport 

participants in their model. For example, one exposure to an injury can change an 

athlete’s intrinsic risk factors and therefore his or her likelihood of sustaining an injury. 

The athlete can then be exposed to the same or different extrinsic risk factors, but have a 

different susceptibility to sport injury. Risk factors can also be minimized as athletes play   
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in and adapt to their environment and potential injurious events without sustaining an 

injury. The model assumes that any risk factors, intrinsic or extrinsic, interact with one 

another to cause a joint interaction in the “susceptible athlete” phase. This interaction is 

further supported by Wiese-Bjornstal (2010) who discussed the host of factors that 

contribute to this sport injury risk, both intrinsically (biologically and psychologically) 

and extrinsically (socioculturally and physically).  

Intrinsic risk factors. In the above model, some intrinsic risk factors are named. These 

include age, gender, skill level, previous injury history, strength, and psychological state, 

and are particular to each individual athlete (Meeuwisse et al., 2007). Other intrinsic risk 

factors that can contribute to sport injury are genetics, hormones, and body mechanics 

(Wiese-Bjornstal, 2019), as well as previous injury experience and perceived 

susceptibility to sport injury (Deroche et al., 2007). Whether these intrinsic risk factors 

improve or worsen can change overall injury risk. For example, if intrinsic strength 

improves, an athlete can be less predisposed to sport injury. On the other hand, if 

repeated contact in sport causes microtraumas and lowers strength, an athlete may be 

more predisposed to injury (Meeuwisse et al., 2007). I will discuss more in-depth the 

intrinsic risk factors of demographics (i.e., sport type, skill level, age, gender, health, 

physical fitness), psychological contributors to sport injury (i.e., previous injury, stress, 

coping resources), and perceived susceptibility to sport injury. These are specifically 

addressed because they map onto and extend the current dynamic model of etiology in 

sport injury within the scope of the present study and also consider perceived 

susceptibility to sport injury as a possible risk factor.  
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Demographics. Factors such as physical and physiological characteristics of an 

individual (i.e., age, physical condition, muscular imbalances) are all biological and 

internal factors that can influence injury risk (Wiese-Bjornstal, Kenow, & Flint, 2012). 

However, other characteristics of an individual can also be considered intrinsic risk 

factors. For example, sex, body composition, health (e.g., previous injury, joint stability), 

physical fitness (e.g., muscle power, joint range of motion), and skill level (e.g., sport 

specific technique) (Bahr & Krosshaug, 2005) are all intrinsic risk factors for an 

individual athlete. Of all of these demographics of participants, the ones that are most 

relevant to the present study are age, gender, skill level, and previous injury, as these 

specific demographics were the ones collected from participants through a background 

survey in order to describe the study participants and better understand the relationship 

between field conditions and injury risks.  

Previously, Drakos, Domb, Starkey, Callahan, and Allen (2010) found no 

correlation between demographics, including, age, weight, height, and sport experience, 

and sport injury rate in National Basketball Association (NBA) players. However, further 

investigation is needed as this study, although the same gender of participants, varies in 

these other demographics listed as the present participants were younger, had different 

height and weight, and were not as experienced in their sport as NBA players in Drakos 

et al. (2010) research. It is important to consider how these demographics are unique 

intrinsic risk factors for each individual. Knowledge of injury patterns due to certain 

demographics can help give more precise strategies not only for athlete return to play 
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(Drakos et al., 2010), but also injury prevention. Demographics are one segment of 

intrinsic risk factors relevant to the present study, the others I will explain next.  

Psychological contributors to sport injury. Psychological factors are part of the 

array of factors that affect the likelihood of an athlete sustaining a sport injury, and might 

be considered among the intrinsic risk factors that are part of multifactorial models. To 

date, most of the research about the antecedents to sport injury has surrounded the 

relationship between stress and injury established by the stress and injury model (see 

Figure 2) (Williams & Andersen, 1998). According to the stress and injury model, 

psychological antecedents affecting sport injury susceptibility include history of stressors 

(e.g., life event stress, daily hassles, past injury history), personality (e.g., hardiness, 

locus of control, competitive trait anxiety, achievement motivation), and coping resources 

(e.g., social support, general coping behaviors, stress management, mental skills) 

(Andersen & Williams, 1988). Having certain personality traits, such as hardiness or 

competitive trait anxiety, and coping resources, such as social support and general coping 

behaviors, can positively or negatively influence the stress response of an athlete by 

deeming how stressful they perceive a situation and their susceptibility to the effects of 

the situation (Andersen & Williams, 1988). Therefore, the Andersen and Williams model 

predicted that athletes with a history of many stressors, negative personality traits that can 

exacerbate stress response, and low coping resources, will appraise a situation as more 

stressful. This in turn can cause the athlete to exhibit greater physiological activation and 

attentional disruptions which can put them at greater risk of injury.  



   14 

 

Further evidence of psychological factors as intrinsic risk factors to sport injury 

can be found in the work of Williams and Roepke (1993) who found that injuries were 

two to five times more likely to occur in athletes with high life stress. Williams and 

Andersen (1998) have also proposed that previous injury is part of the history of stressors 

and increases the likelihood of future injuries for athletes. This is especially the case if 

the psychological recovery from injury is not complete, because athletes are highly 

susceptible to anxiety and a high perceived risk of injury. Previous injury was a factor  

 

 

Figure 2. Revised version of the stress and injury model. Adapted from “Psychosocial 

antecedents of sport injury: Review and critique of the stress and injury model” by J.M. 

Williams and M.B. Andersen, 1998, Journal of Applied Sport Psychology, 10, p. 7. 

Copyright 1998 by Association for Advancement of Applied Sport Psychology.  

 

specifically assessed in the present study through interviews and questionnaires to see 

how it affected athletes’ current perceptions of injury susceptibility and the playing field. 

This perception of risk to sport injury, along with anxiety and negative moods states 
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(Wiese-Bjornstal, 2019), is an example of other psychological risk factors aside from the 

ones outlined in the stress and injury model (Williams & Andersen, 1998) and I will 

discuss further next.  

Perceived susceptibility to sport injury. To further expand upon the dynamic 

model of etiology in sport injury, the present study incorporated perceived susceptibility 

as an intrinsic risk factor to sport injury. Perceived susceptibility, also referred to as  

perceived risk, to sport injury is one’s belief that a sport injury will occur (Deroche et al., 

2007). It has recently been considered as a possible psychological antecedent to sport 

injury (Gnacinski et al., 2017), but further research is needed to examine how and to what 

extent it impacts sport injury risk and sport performance.  

One example from Morrongiello and Rennie (1998), supported the belief that 

youth athletes with a low perceived susceptibility to injury may actually take part in more 

risk-taking behaviors than athletes who perceive themselves as having a higher 

susceptibility, ultimately exposing themselves to greater injury risk in sport. This is 

further supported by Kontos (2004), who found that low perceived susceptibility and low 

estimation of sport ability were significant risk factors to injury in adolescent sport 

participants. In contrast, it is suggested that a high perceived susceptibility of injury and 

high estimation of sport ability act as protective factors from injury, thus decreasing 

injury risk (Kontos, 2004). Athletes’ perceptions of injury risk are important in 

determining if they adopt healthy sport behaviors (e.g., wearing protective equipment) 

(Stephan, Deroche, Brewer, Caudroit, & Le Scanff, 2009). For example, Williams-Avery 

and MacKinnon (1996) found a positive correlation between college-aged inline skaters’ 
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perceived susceptibility to sport injury and the amount of time they wore their protective 

gear, meaning if they perceived they were highly susceptible to injury they wore their 

protective gear more often. Perceived susceptibility to sport injury was also found to be 

another stressor for athletes that affected their sport performance. In a 2005 study 

including ten elite international athletes, Hanton, Fletcher, and Coughlan found that risk 

of injury, risk of being deliberately injured by an opponent, and risk of aggravating an old 

injury were all part of perceived performance issues that athletes faced. Results from 

these studies, along with the role of perceived susceptibility as either a facilitator or 

hindrance in behaviors (dual-role), leads to the need for more research to further grasp 

the role of perceived susceptibility as an antecedent to sport injury (Gnacinski et al., 

2017).  

 If athletes have a high or low perceived susceptibility to injury, it is important to 

understand what factors shape these perceptions. One such factor that can affect 

perceived susceptibility to sport injury is previous personal injury experience. Research 

shows that if people experience more sport injury, they perceive themselves as more 

susceptible to future injuries as they use the previous injury as a standard by which they 

assess their risks (Deroche et al., 2007; Stephan et al., 2009). Other factors influencing 

perceived susceptibility to injury include perceived control and perceived similarity. 

Deroche, Stephan, Woodman, and LeScanff (2012) found that the more athletes 

considered themselves similar to athletes who typically endure sport injuries and the less 

they perceived themselves as able to prevent injuries, the more they perceived themselves 

at risk for future sport injuries. Gnacinski et al. (2017) pointed out that the dual role of 



   17 

 

perceived susceptibility to injury must be studied more, especially since perceived 

susceptibility has been researched in health and disease literature, but not extended 

enough in sport injury literature.  

While the intrinsic risk factors discussed included demographics, psychological 

contributors, and perceived susceptibility to sport injury, there are further risk factors to 

note. Just as all of these intrinsic risk factors influence athletes’ susceptibility to injury, 

extrinsic risk factors also play a role in sport injury. For example, extrinsic risk factors 

such as equipment, the playing environment, opponents, and rules, all influence an 

athlete’s likelihood of getting injured. I will discuss all of these risk factors next.  

Extrinsic risk factors. The exposure to extrinsic risk factors in sport can either 

increase or decrease overall injury occurrence in sport. Extrinsic risk factors in sport can 

include equipment, other athletes, game conditions, rule changes, officiating decisions, 

the spectator environment, and the level of importance of the particular game (Meeuwisse 

et al., 2007). These factors can be further broken down into physical (i.e., uneven playing 

field, slippery conditions, and unsafe equipment) and sociocultural (i.e., quality of 

officiating, style of coaching, social pressure to play when hurt or tired, fan behavior) 

(Wiese-Bjornstal et al., 2012; Wiese-Bjornstal, 2019). Environmental issues were also 

found to be part of perceived stress factors for athletes when performing. Training and 

competition environments that had extreme weather conditions, problems with 

equipment, unfamiliar weather conditions, unsafe competition area, and inadequate 

competition facilities were all found to be stressors that hindered optimal sports 

performance (Hanton et al., 2005).  
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In 2016, Rennie et al. expanded on the dynamic model of etiology in sport injury 

created by Meeuwisse et al. (2007) and developed a conceptual model that included field 

conditions as an extrinsic risk factor to sport injuries (see Figure 3). Specifically, the 

researchers pointed out the dynamic, recursive interaction between athletes and the 

playing field and explained how these exposures to varied surface hardness may affect 

injury risk (Rennie et al., 2016).  

Playing surface as risk factor. The sport field surface is considered an extrinsic 

risk factor to sport injury, as seen in Figure 3 (Orchard, Chivers, Aldous, Bennell, & 

Seward, 2005; Petrass & Twomey, 2013; Rennie et al., 2016; Straw, Samson, Henry, & 

Brown, 2018). The field (pitch) condition can play a significant role in both the 

physiological and biomechanical demands of athletes playing on it (Rennie et al., 2016). 

While data suggests the overall injury occurrence between natural grass and artificial turf 

is comparable (Ranson et al., 2018; Rennie et al., 2016; Williams, Trewartha, Kemp, 

Michell, & Stokes, 2016), the type of injury may vary depending on the natural grass or 

artificial turf. For example, a study involving two men’s first team squads in the UK 

professional rugby union showed a higher injury incidence rate to forwards on natural 

grass along with a higher risk of concussions and chest injuries on natural grass as well 

(Ranson et al., 2018). While artificial turf is being more commonly used and there are 

advantages to it, there is also evidence that an artificial surface may increase contact sport 

injury risk (Iacovelli et al., 2013). Specifically, abrasions are more commonly sustained 

on artificial turf compared to natural grass (Williams et al., 2016). 
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 Regarding first- and second-generation artificial turf fields, injury rates are higher 

than compared to natural grass (Artificial Surfaces for Soccer Technical Advisory Group 

& Winterbottom, 1985). Due to this, third-generation artificial turf was created in the late 

1990s (Ekstrand, Timpka, & Hägglund, 2006). Third-generation artificial turf is more 

common now and was the type of artificial turf used during practices in the present study. 

Research regarding injuries and third-generation artificial turf is still limited, but small 

differences have been noted between injuries on natural grass and artificial turf 

(Andersson et al., 2008). When analyzing 10 male European football clubs, Ekstrand, et 

al. (2006) found no greater risk of injury between artificial turf and natural grass 

difference, but found more ankle sprains during games on artificial turf than natural 

grass. Correspondingly, Steffen, Andersen, and Bahr (2007) found no significant 

difference in acute injuries for female youth soccer players during games and practices on 

artificial turf compared to grass. However, ankle sprains were the most common type of 

injury (34% of all acute injuries) and more ankle sprains, as well as more serious injuries, 

took place on artificial turf.  

No matter if athletes are playing on natural grass or artificial turf, weather 

conditions can also be a factor in the safety of the playing field. Hagel, Fick, and 

Meeuwisse (2003) found that male varsity Canadian soccer players’ speed increased on 

dry artificial turf because of the levelness of the field combined with greater shoe-surface 

friction compared to natural grass. In dry field game conditions, head and neck injury 

rates were higher on artificial turf than natural grass, the artificial turf in this study being 

Astroturf (Hagel et al., 2003). The factors found in this study that put athletes at the 
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highest risk of injury were previous injury, playing on artificial turf, and playing in a 

game (Hagel et al., 2003), all of which are factors considered in the present study.  

Previously, Straw et al. (2018) conducted the first study that investigated the 

influence of within-field variability of natural grass on ground-derived injuries and found 

a potential relationship between the two. Over the course of two years, college club 

athletes self-reported 23 ground-derived injuries. Researchers found that the majority of 

these ground-derived injuries took place along transition areas of high to low surface 

hardness, soil moisture, and turfgrass quality. These results show how within-field 

variability plays a role in ground-derived injuries. Likewise, Twomey, Finch, Lloyd, 

Elliot, and Doyle (2012) found an increased risk of injury on fields with exceptionally 

high surface hardness in Australian community-level soccer. These results are relevant to 

the present study as they show that objective field measurements do in fact show a 

relationship to sport injury occurrence and this study implements objective field 

measurements among its measures. Due to the accuracy of the objective field 

measurements and this relationship to sport injuries, it is therefore believable that, by 

extension, athletes’ perceptions of the field conditions and risk of injury may be 

somewhat realistic in terms of their self-assessments of injury susceptibility. 

This relationship between objective field measurements, athletes’ perceptions of 

the field, and sport injuries is pertinent to the present study. Of all objective field 

measurements, surface hardness, specifically, is one of the main surface characteristics 

related to injury. Norton, Schwerdt, and Lange (2001) found that harder surfaces increase 

collision rates, game speed, and injury occurrences in elite Australian football. Also, if 
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harder surfaces do actually encourage faster speeds, players may experience higher levels 

of fatigue and overload their musculoskeletal system which can increase their 

susceptibility to injury (Norton et al., 2001).  

While more research has commonly used subjective rather than objective 

measures of playing fields, it is unclear how accurate these subjective measurements of 

surface hardness are, which makes it more difficult to link them to injuries. Of all studies 

concerning injury risk and surface hardness, most have drawn conclusions based on 

subjective reports of the field surface hardness, which leads to inconsistencies and 

inconclusive results about the relationship between surface hardness and sport injuries 

(Rennie et al., 2016). Also, subjective descriptions of the playing field do not give an 

accurate or full picture of the entire field. Therefore, an overall description such as “hard” 

or “soft” is not an accurate description of an entire field as areas may vary, which makes 

it difficult to link injury risk to ground conditions (Petrass & Twomey, 2013; Twomey, 

Petrass, Orchard, & Finch, 2014). Twomey et al. (2014) found only 50-60% agreement 

between subjective and objective measures of surface hardness, showing again that 

subjective measurements may be questionable when assessing field conditions. This in 

turn makes it hard to establish a definite conclusion about the interaction between surface 

hardness and injuries (Rennie et al., 2016). Further research is warranted on this issue 

because to date, most studies incorporate retrospective or subjective means when 

assessing field qualities (Rennie et al., 2016). It is important in gathering subjective 

perceptions about field properties from players that these should not only be repeated 

(e.g., pre- and post-season), but also noted if athletes discuss how they feel about specific 
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sections of the field (e.g., through a walking interview). Also, it is crucial to gather 

subjective perceptions about natural grass compared to artificial turf (e.g., playing on 

natural grass, practicing on artificial turf, home vs. away fields). By gathering subjective 

data about all of these different aspects, a clearer picture of athletes’ perceptions can be 

created and compared to the objective field measurements gathered, such as surface 

hardness.  

Perceptions of Field Properties  

Due to an athlete’s perceived susceptibility and other psychological contributors 

to sport injury, the perceptions an athlete holds of the playing field can be affected. A few 

studies have taken into account rugby, field hockey, and soccer athletes’ perceptions of 

the field through questionnaires combined with objective surface property data in order to 

develop playing standards (Aldous et al., 2005; Bell & Holmes, 1988; Canaway et al., 

1990; McClements & Baker, 1994a; McClements & Baker, 1994b). For example, 

McClements and Baker (1994a) investigated 31 field hockey pitches and using 

questionnaires, quantitatively found that field hockey athletes were satisfied overall with 

the natural grass field conditions, but the most consistent complaint was about the 

evenness of the field as 43% of the athletes found the fields to be “unacceptably bumpy”. 

While unevenness of the natural grass field was the most consistent complaint, 

this is a factor that artificial turf fields may excel at comparatively. Burillo, Gallardo, 

Felipe, and Gallardo (2014) found that male Spanish soccer players, coaches, and 

referees gave low safety ratings on artificial turf, specifically for skin abrasions, muscle 

strains, and the risk of sustaining an injury, but found the evenness of the artificial turf to 
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be an advantage of playing on it. These opinions were based primarily on previous 

experience playing on either artificial turf or natural grass. However, the researchers used 

only questionnaires to assess athlete’s perceptions of the field. While it is important that 

these studies focused on the athletes’ perceptions of field areas, they did so solely 

quantitatively which provided only general understandings of the athletes’ perceptions, 

not detailed descriptions or rationale for the athletes’ perceptions. Also, in these studies, 

objective surface hardness measurements were gathered from only 5–6 areas on the field 

which is not an accurate representation of an entire field due to within-field variability 

(Straw et al., 2019). 

On a large scale, of 1,129 elite FIFA soccer players from 43 countries, over 80% 

regarded artificial turf as too hard or harder than natural grass and approximately 60% 

thought artificial turf to be faster, more abrasive, and have less grip than natural grass 

(Roberts, Osei-Owusu, Harland, Owen, & Smith, 2014). However, due to the use of only 

quantitative measures again, researchers did not determine if these factors were seen as 

favorable or unfavorable field properties to the athletes. Using semi-structured 

interviews, Ronkainen, Osei-Owusu, Webster, Harland, and Roberts (2012) assessed how 

the field and weather could influence ball roll, ball bounce, and ball pace and therefore 

affect a soccer player’s and team’s style of play and performance. Athletes also expressed 

that they perceived these qualities to vary significantly from field to field. Both of these 

studies report athletes’ perceptions of playing fields, albeit only one qualitatively, but do 

not connect to injury.  
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In a qualitative study regarding male and female collegiate club lacrosse, rugby, 

soccer, and ultimate frisbee athletes’ perceptions of the field, Straw et al. (2019) found 

that field properties such as surface evenness and turfgrass coverage affected athletes’ 

perceptions of the playing field. Straw et al. (2018) also found that athletes who had 

previously been injured saw variability in the playing field as a higher risk for injury and 

modified their behaviors more often than non-previously injured athletes in order to 

prevent another injury.   

Athletes who make these behavior modifications can either be predisposing 

themselves to injuries by playing differently than they normally do, or protecting 

themselves from further injury by taking cautionary actions. Understanding athletes’ 

perceptions of injury risk can help to better understand why, how, and when these 

behavior modifications are happening in their respective sports. Specifically, rugby is 

becoming more popular around the world and there is a range of types of fields the game 

is played on, which can affect athletes’ perceptions of the fields. Understanding athletes’ 

perceptions of these different field types and field qualities can better help recognize how 

these perceptions influence athletes’ play and behaviors leading to injury. 

Behavior Modification  

The intrinsic risk factors that athletes hold, combined with their perceived 

susceptibility to sport injury and perceptions of field properties, can influence the 

behavioral adaptions they make in their play. Within sport, there are the specific ideas of 

modifiable risk or behavior modification. For example, a player modifying behavior due 

to the environment or past experiences by changing his or her footwear or approach to the 
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game depending on weather, field conditions, or previous injury. Behaviors such as these 

were found in a study conducted with Swedish elite male and female soccer players 

playing games on artificial turf and natural grass (Andersson, Ekblom, & Krustrup, 

2008). In this study, researchers videotaped athletes’ play and then completed computer 

and time-motion analyses to investigate the athletes’ playing. Along with this, athletes 

took an eight-part questionnaire about the difference in playing on natural grass and 

artificial turf. Differences were observed in athletes’ behaviors between the two playing 

fields of natural grass and artificial turf, such as: fewer slide tackles and more short 

passes on artificial surface as well as male participants having an overall negative 

impression, poorer ball control, and a greater physical effort playing on artificial 

turfgrass. Furthermore, no differences in soccer players’ movement patterns were noted 

between natural grass and artificial turf, but the number of passes was roughly 20% 

higher on artificial turf than natural grass (Andersson et al., 2008). Behavior 

modifications such as these may occur as a player self regulates in order to minimize 

injury risk and improve game play. This in turn can make it difficult for researchers to 

draw a conclusion between field properties and injury occurrences.  

While athletes cannot control their environment, they can control their behaviors and 

adaptations made within their person. It is important to take note of how athletes perceive 

their environment and thus the changes they make to lower their injury risk and increase 

their sport performance. For instance, Olszak (2012) found that collegiate football players 

believed that weather was a limiting factor in being able to do certain maneuvers or play 

as fast as usual, thus showing how the environment and athletes’ perceptions of the 
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environment can affect athlete behavior. This further shows how athletes can modify 

their behavior based on their perceptions of their environment and injury risk.  

Summary of Research  

Few studies have been completed regarding players’ perceptions of the playing 

field and objective field properties. Of the ones that have, Straw et al. (2019) found that 

objective field properties affected athletes’ perceptions of the playing field, which in turn 

could affect their playing behaviors. This research also shows that athletes who had 

previously been injured saw variability in the playing field as presenting a higher risk for 

injury and modified their behaviors more often to prevent injury than did non-previously 

injured athletes. 

These behavior modifications and adaptations to sport injury are captured by the 

dynamic model of etiology in sport injury (Figure 1), which provides a framework to 

understand the dynamic, recursive nature of sport injury (Meeuwisse et al., 2007). Rennie 

and colleagues (2016) added to this model by including the playing field as an extrinsic 

factor that can make an athlete more susceptible to sport injury (see Figure 3).  

All of the external and internal risk factors influence sport injuries due to the effect they 

have on athlete exposures to potentially dangerous situations, the behavior of athletes, 

and the hazards athletes encounter (Wiese-Bjornstal et al., 2012). The model of stress and 

injury identifies possible psychological antecedents to sport injury such as coping 

resources, history of stressors, and personality (Andersen & Williams, 1988). However, 

more recently, perceived susceptibility to sport injury has been considered as an 

additional potential psychological antecedent to sport injury. Perceived susceptibility to 
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sport injury can be influenced by previous injury experience, perceived similarity, and 

perceived control and can affect the risk-taking behaviors of athletes which can influence 

injury risk (Deroche et al., 2007; Stephan et al., 2009). However, more research needs to 

be done in order to fully grasp the role of perceived susceptibility in sport injuries 

because little has been done to date (Gnacinski et al., 2017).  

 Limitations to the current research include gaps in the fields of psychology, sport 

science, and horticulture. No studies were found that investigate perceived susceptibility, 

perceptions of playing field, field properties, and injury occurrence together. Limitations 

include a lack of objective surface hardness measurements, lack of qualitative insight to 

athletes’ perceptions and behavior modifications, and little research about perceived 

susceptibility as a psychological antecedent to sport injury. The present study adds to 

previous research by qualitatively relating athletes’ perceptions of sport injury, sport 

performance, and field conditions to their behavior modifications, actual injury, and 

performance, while also incorporating objective field properties. It is important to fill 

these gaps and look at all of these factors concurrently in order to holistically investigate 

athletes intrinsic and extrinsic risk factors and their influence on sport performance and 

injury rates. This helps to understand athlete health and injury prevention, which can lead 

to the development of interventions, better field management practices to prevent injuries 

and increase sport performance, further injury prevention research, and practical 

strategies for athletes and coaches in order to reduce injury rates.  
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Purpose of Present Study  

Based on the limitations mentioned, previous research, and sport injury theories, 

the overarching focus of this study involved intersections among risk perceptions, field 

properties, and sport performance and injuries. The present study was guided by the 

dynamic model of etiology in sport injury (Meeuwisee et al., 2007) and the adapted 

version (Rennie et al., 2016) that includes field conditions as a risk factor. To extend 

upon these models, perceived susceptibility to sport injury was also considered an 

intrinsic risk factor that can predispose an athlete to sport injury, and perceptions of field 

conditions and their effect on athletes’ behaviors were also considered. Participant 

demographics and objective field measurements were used to inform the setting and 

background of the participants’ season relative to the natural grass and artificial turf 

fields on which they trained and competed.  

The purpose of the present study was to examine the relationship between 

athletes’ perceptions of injury risk, perceptions of field conditions, behavior 

modifications, and sport performance and/or sport injury occurrence. In order to do this, 

these factors were examined following some of the template components provided by the 

dynamic model of etiology in sport injury (Meeuwisse et al., 2007; Rennie et al., 2016). 

The purpose of the study was two-fold in that it aimed to investigate a) the relationship 

between athletes’ previous injury, perceived susceptibility to sport injury, perceptions of 

field conditions and behavior modifications and b) how these perceptions and behavior 

modifications relate to sport performance and sport injury occurrence among collegiate 

club rugby athletes.   
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CHAPTER 2  

Method  

This chapter will first outline the epistemological foundation of the present study. 

Then, I will explain study participants and measures, as well as methods used for data 

collection and data analyses. Specifically, I examined template analysis as the chosen 

form of analysis for this study.  

Epistemological Foundation  

No athletes experience an injury and the consequences of an injury the same. 

While both quantitative and qualitative methods are empirical methods of research that 

involve collecting, analyzing, and interpreting data (Ponterotto, 2005), in order to more 

fully understand an athlete’s experience, qualitative methods were more fitting for this 

present study. The field of psychology, in general, is dominated by positivist research 

paradigms and quantitative methods (Ponterotto, 2005). Qualitative approaches are being 

more widely adopted by psychology researchers in order to gain a deeper understanding 

of participants’ thoughts and experiences beyond the narrow visions of quantitative 

research. For the present study, a qualitative approach was adopted to answer study 

questions of the way people understand and give meaning to situations (Spencer, Ritchie, 

& O’Connor, 2003). This is important in the present study because allowing explanations 

to athletes’ answers gives a deeper understanding of athletes’ experiences and 

perceptions of injury risk and field properties that can give answers that quantitative 

research or questionnaires cannot. 



   31 

 

The current study fits into the constructivist-interpretivist paradigm as the goal of 

this paradigm is to understand the lived experiences from the point of view of those who 

live it (Mackenzie & Knipe, 2006; Ponterotto, 2005). This paradigm is the primary 

foundation for all qualitative research methods (Ponterotto, 2005). The understanding of 

the athletes’ lived experiences is the best way to examine the theoretical predictions 

because it allows for explanations of athletes’ thoughts, feelings, and experiences in 

relation to their injury occurrences and sport performance. The primary method used in 

the constructivist-interpretivist paradigm is qualitative and the most common data 

collection tools are interviews and observations, all of which the current study entails 

(Mackenzie & Knipe, 2006).  

Participants  

Nine male participants were recruited from a Midwest university men’s club 

rugby team to take part in this project for the duration of the fall 2018 rugby season. The 

rugby team was a good fit for this study due to the high injury rates in the sport of rugby 

and because this team represented a sport played on both natural and artificial grass. To 

be included in the study, participants needed to be an upperclassman on the men’s club 

rugby team and consent to the project protocol (Appendix A). Since all participants were 

upperclassmen, they had years of experience playing rugby, a high skillset, and had 

played in multiple weather and field conditions, all important to the present study. The 

rugby team practiced three times per week and played one game per week. Home and 

away games were played against other NCAA Division I university club rugby teams. 

Participants ranged in age from 20 – 23 years (M=21.56, SD=1.13), three of the nine 
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participants were juniors in college, four were seniors, and two were either fifth-year 

students or graduate students. Aside from playing rugby, participants had previous 

experience in other sports such as Nordic skiing, soccer, cross country, football, 

basketball, tennis, wrestling, and lacrosse. Five of the participants preferred playing on 

natural grass, three preferred to play on artificial turf, and one participant had no 

preference. Seven of the nine participants had previously sustained a ground-derived 

injury, but none believed that it affected them now.  

Participants’ positions included 8, prop, fly half, 12 (inside center), flanker, lock, 

and wing. The wing, fly half, and 12 are all back, or skill player, positions; while the 8, 

prop, flank, and lock are all forward position. The eight forwards on a team tend to be the 

bigger players on the team who take part in the scrums, rucks, and battling opponents to 

gain ground and make sure opponents do not advance down the other end of the field. 

The seven backs on the team are smaller, faster players who read the opponent’s 

defensive weaknesses in order to move the ball down the field and take part in kicking, 

passing, and catching the ball, while also tackling and running. Throughout the course of 

the season, there were 15 injuries/incidents for eight of the nine study participants with 

the contributing factors being the field, weather, and contact. Seven of the incidents took 

place during competition and eight during practice.  

Measures  

 After a comprehensive review of the literature, measures were carefully selected 

in order to sufficiently gather data about athletes’ perceptions. Specific attention was 

given to recommendations by Gnacinski et al. (2017) regarding athletes’ perceptions to 
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sport injury and by Straw et al. (2019) regarding field interview guides. All measures are 

available in Appendices A – H. I explain all measures in the following sections.  

 Injury definition. For the purpose of this study, an ‘incident’ or ‘injury 

occurrence’ was anything the researchers observed at practice or competition that caused 

a player to either fall, show signs of pain, be removed from play, or seek medical 

attention (e.g., twisted ankle during a drill, hit head during a scrum). Previous injuries 

were categorized by pre-season interviews (see Appendix C) and the Qualtrics 

background survey (see Appendix B). Injury occurrences during the fall season were 

measured by researcher observations (see Appendix D), athlete self-report forms (see 

Appendix D), and post-season interviews (see Appendix C).  

Perceived susceptibility to sport injury scale. This four-item self-report 

Perceived Susceptibility to Sport Injury scale (Deroche et al., 2007; Gnacinski et al., 

2017) was adapted to directly focus on perceived susceptibility to ground derived injuries 

(PSSI-GDI) for the focus of this study (Wiese-Bjornstal, Wood, & Principe, 2018) (see 

Appendix B). The four-item scale was printed out and paper copies were given to 

participants immediately after they turned in their signed consent. The PSSI-GDI assesses 

athletes’ absolute and comparative perceived susceptibility to sport injury. The scale has 

been validated for use with athletes in contact and non-contact sports (Gnacinski et al., 

2017) and does not include any sensitive topics or health information, meaning there 

were limited safety concerns with athletes completing this measure. The PSSI-GDI scores 

of the study participants ranged from 7 – 14 (M = 9.55). Notably, the possible range of 
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scores on the PSSI-GDI is 4 – 20 from low to high perceived susceptibility to ground 

derived sport injury.  

Qualtrics survey of personal and sport demographics. The Qualtrics survey 

(see Appendix B) was administered to participants online at the beginning of the season 

in order to gain background information about each player. Once participants consented 

to being part of the study, the survey link was electronically sent to them and participants 

completed it within one week’s time. It was a short online survey which included 

questions about demographic information (e.g., age, year in college), previous injury 

history, artificial turf vs. natural grass preference, sport position, and sport history. These 

variables about sport experience and injury history were important to collect in order to 

understand the background of the participants and to evaluate the intrinsic risk factors of 

each individual athlete.  

Interview guides regarding field quality and injury risks. Turfgrass walking 

interview guides were used in both preseason and postseason walking interviews with 

participants (see Appendix C). The purpose of these interviews was to listen to the 

athletes’ perspectives about field quality and injury risk on both natural grass and 

artificial turf field surfaces that they both train and compete on. All walking interviews 

were conducted by the lead researcher in-person while walking individually with the 

participants around the artificial turf practice field. All interviews were audio recorded 

with digital voice recorders to ensure accurate record of the responses. The preseason 

interview took approximately eight minutes and involved walking around the home 

artificial turf practice field, while the postseason interview took approximately ten 
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minutes walking around the same artificial turf practice field. Example questions from 

the preseason walking field interview include, “During play, when does the field come to 

mind and what about the field, specifically, would cause you to think about it?” “Do you 

consider any location of the field to be the worst as far as quality? Why? Show me the 

area. Do you knowingly adjust your play in these areas?” “Have you previously sustained 

an injury while playing rugby? Was it sustained on this field? Do you feel yourself 

avoiding this area or slowing down during play?”. The postseason walking interview 

included questions such as “Is there an area of the field where you sustained an injury this 

season? How did this injury affect your play? Did you slow down or avoid the area where 

it happened?” “Did the field play a role in how both you and your team performed this 

season?” “Do you think injuries can be reduced and performance can be increased if 

fields are managed better overall and in certain areas?”. All answers were held as strictly 

confidential, only study identification letters were used to distinguish which player was 

speaking, no names or identifying information about the athlete or his response were 

included in any materials. The interviews were saved on a secure university server and 

transcribed manually using the Gear Tech software and foot pedal.  

Ethnographic field notes. Researchers attending each practice and game took 

field notes related to sociocultural (e.g., aggressive contest, officiating quality, team 

mood or disposition) and environmental (e.g., weather, field conditions, fan proximity) 

factors that could influence sports injury risks. In order to protect privacy, these field 

notes would be related only toward observations about the team and environment as a 

whole, not directed toward recording the behavior of any specific individual athletes. 
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Turfgrass sports fields properties. No participant involvement was required in 

these measurements. Researchers assessed field properties at both the game (natural 

grass) and practice (artificial turf) fields during the playing season. On the game field, 

soil moisture, soil compaction, and turfgrass quality were measured using the Toro 

Precision Sense 6000. Surface hardness and turfgrass shear strength were measured with 

a Clegg impact hammer and Turf-Tec shear strength tester, respectively. On the practice 

field, surface hardness was measured using the Clegg impact hammer and infill depth 

was measured using a three-prong surface depth gauge. Field property measurements 

were obtained utilizing a georeferenced sampling grid at both locations. All field 

properties were used for background information in the study to help researchers 

understand the environment the athletes were playing in, how the actual field properties 

match athletes’ perceptions of the field, and how the field could be an extrinsic risk 

factor.   

Surface hardness data were taken on both the practice (artificial turf) and game 

(natural grass) fields using the Clegg hammer. On the natural grass field (see figure 4), 

238 samples were taken for an average of 47.8Gmax and range of 27 – 76Gmax. On the 

artificial turf field, 210 samples were taken on two separate occasions, October 5th (see 

Figure 5) and November 8th (see Figure 6) for an average of 66.05Gmax and range of 38 

– 83Gmax. These data show the practice field (artificial turf) is a harder surface than the 

natural grass field, which was found to be more variable. Following are surface hardness 

maps for the natural grass (game field) and artificial turf (practice field). The darker 
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colors on the maps indicate a harder surface. Refer to Gmax legend in the figures for 

numerical values associated with colorings.  

 

Figure 4. Map of natural grass game field surface hardness, 10/27/18.  

 

 

 

Figure 5. Map of practice artificial turf field surface hardness, 10/5/18.  
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 Figure 6. Map of practice artificial turf field surface hardness, 11/8/18.  

Observer injury report form. Player injuries and incident descriptions were 

recorded by the researchers who observed each practice and home game on the “Observer 

Report Form” (see Appendix D). Recorded information included study ID letter, time of 

incident, a brief description of the incident (i.e., player-to-player contact, non-contact 

fall), time loss from the injury (i.e., was player removed from practice/game), and if the 

player returned to play. All observer injury report forms were de-identified, stored in a 

secure file cabinet in the research lab, and later entered into an Excel spreadsheet by the 

researcher.  

Daily injury report form. When a player was involved in an injury or incident, 

he was asked to complete a brief “Injury Report Form” (see Appendix D) after the 

practice or game to assess his perception of the injury/incident. This report included 

information about whether the injury took place during practice or competition, the body 

location of the injury, intensity of pain, type of pain, how the injury occurred, where on 
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the field the injury or incident occurred, removal from play, if there were any 

contributing factors leading to the injury/incident, time loss, and if the athlete did or was 

going to seek medical attention for the injury sustained. All player injury report forms 

were de-identified and stored in locked file cabinets in the research lab.  

Procedure   

This study was part of a larger project assessing the relationships among player 

injury risk, perceptions of playing field, and field properties with sport performance and 

injuries. All researchers were trained by completing the Collaborative Institutional 

Training Initiative (CITI) through the university and reading background information on 

the study. Once approval from the Institutional Review Board (IRB) was in place 

(Appendix E), university club sports athletes playing field sports in the fall 2018 season 

were contacted via email (Appendix F). The men’s club soccer team, women’s club 

soccer team, men’s club rugby team, and women’s club rugby team were all contacted as 

these were the teams playing a field sport that semesters. Of these teams, the men’s club 

rugby team agreed to participate, which allowed researchers to investigate a field sport 

with high rates of injuries. Researchers went to the team practice and presented the study 

information and purpose (Appendix G). If athletes agreed to participate, they were asked 

to read and sign the consent form (Appendix A).  

Once the consent form was signed, participants filled out the Perceived 

Susceptibility to Sport Injury Scale (Appendix B) and were assigned a study ID letter and 

the pre-season walking interviews (interview guide in Appendix C) started on the 

artificial turf practice field. After consent was given, I sent the Qualtrics survey 
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(Appendix B) regarding player demographics and background in an email link for 

participants to fill out. Over the course of one week (approximately three to five players 

interviewed before or after practice two times per week) all walking interviews were 

completed. All interviews, approximately eight minutes in length, were audio recorded 

for accuracy.  

At this point, researchers observed all players for potential incidents/injury 

occurrences during every practice (artificial turf field) and home game (natural grass 

field). Researchers attended every practice (n=16) and home game (n=2) for the duration 

of the study (September through November). If an injury was sustained, the researchers 

filled out the observer injury report form (Appendix D) and the athlete filled out the daily 

injury report form (Appendix D). The reports were cross referenced for accuracy, locked 

in a secure file cabinet, and later entered into an Excel spreadsheet and analyzed to use 

for background information when assessing injury occurrences throughout the season.  

After the season, walking post-season interviews, approximately 10 minutes in 

length, took place on the artificial turf practice field (interview guide in Appendix C). All 

interviews were audio recorded for accuracy. All pre-and post-season interview audio 

clips were saved in a secure file on the university secure server and accessed securely via 

approved university computers. The interviews were transcribed manually by the 

researchers using the Gear Tech software and foot pedal. All pre-season interviews were 

transcribed and saved in one document, while post-season interviews were transcribed in 

a separate document. For security, the audio files were deleted from the recording devices 

once they were uploaded to the secure server. All transcriptions were spot checked for 
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accuracy by the lead researcher who listened to clips of interviews while checking the 

matching transcription document.  

Data Analyses  

Once interviews were transcribed, data analysis began. Validity and reliability can 

be maintained in qualitative research through techniques such as triangulation, peer 

debriefing, member checking, and external audits (Creswell & Miller, 2000). In order to 

uphold the trustworthiness (i.e., transferability and dependability) and authenticity (i.e., 

fairness and improved understandings) (Creswell & Miller, 2000) of the research, three 

coders took part who clearly presented the participants’ perspectives and maintained open 

discussions about code meanings and strategies throughout the coding process. The 

coding team included two sport and exercise psychology graduate students and one 

undergraduate kinesiology honors student who all brought different backgrounds and 

beliefs to the project, which reduces the risk of bias. One of the graduate students was a 

Ph.D. student well versed in coding. Both graduate students were specifically familiar 

with the Braun and Clarke (2006) thematic analysis method and had used it in previous 

coding projects. All team members were trained in thematic analysis, specifically 

template analysis, by familiarizing themselves with the current research on the coding 

process and attending coding meetings. Specifically, the researchers read and reviewed 

Braun and Clarke (2006), Brooks, McCluskey, Turley, and King (2015), and King 

(2019). Once this was done, they held a meeting to all go over the correct steps of the 

process together.  
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The coders used thematic analysis in to code interview data which allowed them 

to search across the set of athlete interviews to find the meaningful repeated patterns in 

the data. While there is a range of thematic analyses often used in qualitative research, 

template analysis was the suitable fit for this project as it allowed researchers to identify 

themes that fit the adapted version of the dynamic model of etiology in sport injury 

(Rennie et al., 2016) as well as develop new, emerging themes.  

Template analysis can be used as a flexible form of thematic analysis that has a 

place in qualitative psychology research (Brooks et al., 2015). The data involved in 

template analysis are usually interview transcripts, as was the case in the present study. In 

template analysis, a priori themes, or themes identified in advance, are often used. In the 

present study, these a priori themes were based on constructs from the Rennie et al. 

(2016) adapted version of the dynamic model of etiology in sport injury.  

The steps of template analysis that were followed in this study (Brooks et al., 2015; King, 

2019) included:  

1. Become familiar with the transcriptions being analyzed.  

2. Carry out preliminary coding of the data. In template analysis, it is permissible 

to begin with a priori themes identified in advance. These can be revised or 

removed if they are not useful to the present analysis.  

3. Organize the emerging codes and combine them into groups and define how 

they relate to each other. 

4. Produce the initial template. Group codes and themes into higher-order codes 

that describe the broad themes in the data.  
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5. Apply the initial template to the data and modify as necessary. If the data has 

relevance to any of the codes and themes and “fits”, the existing theme can be 

used to represent it. If not, themes can be modified or new ones created.  

6. Finalize the template and apply it to the entire data set. Use the final template 

to interpret and write up findings.  

Each question from the interview guides that mapped onto the model and helped 

answer the research questions was coded.  

Interview coding. There were two stages of analysis in the present study: pre-

season and post-season interview coding. All three coders first met to go over the steps of 

template analysis, review the template, and gain access to the pre- and post-season 

interview sets. Then, the coders read through all pre- and post-season interviews in order 

to familiarize themselves with the data. All of the a priori themes based on constructs 

from the Rennie et al. (2016) conceptual model of how the field can influence a 

footballers’ risk of injury, which was adapted from the dynamic model of etiology in 

sport injury from Meeuwisse et al. (2007), were discussed and agreed upon. While initial 

constructs and themes were derived from this model, definitions were formulated by the 

lead researcher and then discussed and agreed upon by the coding team. All of the coders 

independently coded the interview transcripts and then held meetings to discuss coding 

results, disagreements, and ultimately, reach consensus.  

In the initial coding of the pre-season interviews, if there were parts of the 

interview responses that were encompassed in an a priori theme, the corresponding theme 

was attached to the data segment. If there was no code or theme that properly fit the 
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template, researchers developed a new one or a current one was modified. After this, a 

version of the template model was created (see Figure 7) based on both the Rennie et al. 

(2016) model and the pre-season interview coding regarding athletes’ perceptions of 

artificial turf and natural grass. With this revised template, coders went through the data 

again and made sure each piece of text from the pre-season interviews fit a code or a new 

one was developed.  

Definitions of each emerging code were produced and agreed upon by all coders 

(see Appendix H). The model template, including themes about natural grass and 

artificial turf, was then used to code the post-season interviews. The same analysis steps 

were followed for the coding of post-season interviews. If there were parts of the post-

season interview responses that were encompassed by a theme in the model template, it 

was coded as such. If there was no theme that properly fit, again, a new one was 

developed or current one was modified.  

Once all codes and themes were agreed upon and the model was finalized (see 

Figure 7), all of the different codes were sorted into potential themes, clearly defined, and 

named. Initial codes formed sub-themes, which were encompassed by main themes, and 

the initial template constructs (Rennie et al., 2016). All sub-themes, themes, and template 

constructs were organized into thematic hierarchies (see Chapter 3) in order to provide a 

map to better tell the story of the athletes’ information.  
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CHAPTER 3 

Results  

 By interviewing collegiate club rugby players, the researcher was able to gain 

deep insight into the athletes’ perceptions of injury susceptibility, field qualities, and 

behavior modifications to extend the conceptual model predicting how the playing field 

can influence players’ risk of injuries and sport performance (Rennie et al., 2016). 

Gaining a deeper understanding of these concepts and how they map onto and extend 

current models and research allowed the current research gaps such as the lack of 

qualitative insight to athletes’ perceptions and behavior modifications, and little research 

about perceived susceptibility as a psychological antecedent to sport injury to begin to be 

filled. It is important to fill these gaps to better understand athlete health and injury 

prevention practices. This chapter includes the results of the thematic analysis of 

participant interviews examining data concerning the following study purposes:  

1.  The influence of intrinsic risk factors, specifically previous injury and perceived 

susceptibility to sport injury, and athletes’ perceptions of field conditions, on the 

behavioral modifications that athletes make due to these perceptions and risk 

factors, and  

2. The influence of these behavior modifications on sport performance and sport 

injury occurrences among collegiate club rugby athletes in their 2018 season.  

I will discuss the themes that mapped onto the Rennie et al. (2016) adapted 

conceptual model as well as new themes that emerged in order to better explain the 

influence of athletes’ perceptions on their behavior, sports performance, and injury 
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occurrence. Results from the present research will be displayed in the order of the flow of 

the Rennie et al. (2016) adapted model and the model constructed in the present study. 

Following the flow of the model, results will then be displayed by hierarchy and broken 

down further into template construct (a priori theme), themes, and sub-themes. As a key 

element of writing up template analysis results is including direct quotes (King, 2019), 

these results will showcase direct quotes from study participants to better explain the 

coded themes. 

Template Construct: Intrinsic Risk Factors  

 To investigate the first research aim, data about participants’ intrinsic risk factors 

for sport injury were assessed. Each athlete has his or her own intrinsic risk factors (e.g., 

biological and psychological factors) that make him or her more susceptible to sport 

injury. The prior template theme, previous sport injury (Rennie et al., 2016), was part of 

the template construct of intrinsic risk factors as well as the emerging theme of perceived 

susceptibility to sport injury, which was noted as a potential risk factor (Gnacinski et al., 

2017). This next figure, figure 8, shows the hierarchy of the themes of intrinsic risk 

factors.  
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Sub-themes                 Themes             Template Construct 

       

Figure 8. Intrinsic risk factors themes and sub-themes that emerged from participant 

interviews. Template construct from Rennie et al. (2016) adapted version of the dynamic 

model of etiology in sport injury.  

Note: GDI, ground-derived sport injury; Non-GDI, non-ground-derived sport injury  

 

Previous injury. Previous injury as an intrinsic risk factor has been evidenced by 

prior research (Bahr & Krosshaug, 2005; Deroche et al., 2007; Meeuwisse et al., 2007; 

Rennie et al., 2016). In the present study, a previous injury was any injury that a 

participant sustained in his rugby career prior to the start of the study. Previous injuries 

were divided into the sub-themes that included either ground-derived or non-ground-

derived injuries.  

Ground-derived injuries (GDI). Ground-derived injuries were injuries that 

occurred when the ground was the contributing factor. Participant N, who plays the lock 

position, described his ground-derived shoulder injury which lead to a separated AC joint 

as follows: “Um it was, we were playing a game in [...] actually and it was on natural 

grass. Um, it was a shoulder injury so I kinda drove my shoulder into the ground.” 
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 Non-ground-derived injuries (Non-GDI). Non-ground-derived injuries occurred 

due to contact, fatigue, or other contributing factors. Participant L, a 3rd year fly half on 

the team, described a non-ground-derived injury from contact: “…so I’ve sprained my 

ankle before and hurt it, on this field…it was a tackle, wide I was actually running down 

the sideline.” 

Perceived susceptibility to sport injury. The theme of perceived susceptibility 

to sport injury was defined as an athlete’s belief in the likelihood of getting injured. As 

noted from previous research (Gnacinski et al., 2017), perceived susceptibility can be 

either a hindrance of facilitator to sport injury. This theme was further divided into the 

sub-themes of perceptual bias and chance.  

 Perceptual bias. Perceptual bias was considered when a player had a 

predisposition or preconceived notion of a field and perceived it as poor, therefore having 

a bad attitude about playing on it as they thought it was going to be bad. For example, 

participant M, a team member who is a previous Division I football player who prefers 

natural grass and had previously sustained a ground-derived injury, when asked if a field 

that looks bad has ever performed well, stated: 

I feel like as an athlete like, especially if you’re traveling far away and like you 

get to like a crappy field you kinda like a predisposition just to like think it’s a 

bad field, and have like a bad attitude about it. 

Chance. When an athlete believed an injury happened by chance, not due to a 
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certain area of the field or previous injury, it was coded as chance. Participant N, a senior 

on the team, when asked if he avoids an area of the field where he previously sustained 

an injury, stated: “Uh no not, not really, because it could happen anywhere on the field.” 

Template Construct: Climate 

In regard to climate, meaning the physical environment the athletes played in such 

as the weather, the researcher found the themes of individual perceptions of injury risk as 

well as team perceptions of injury risk. Individual perceptions of injury risks associated 

with climate encompassed equipment discomfort, equipment risk, and weather. Team 

perceptions of injury risks included the team talking about weather and the team talking 

about game strategies related to the physical climate or environment. These also help to 

answer the first research purpose as it pertains to perceptions of the field, injury risk, and 

sport performance on a team and individual basis. These perceptions must first be 

understood in order to analyze the effect they have on the behavior modifications of the 

players, which are important because they influence athletes’ sport performance and sport 

injury occurrence. Figure 9, below, depicts the hierarchy of themes associated with the a 

priori template construct of climate.  
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Figure 9. Climate themes and sub-themes that emerged from participant interviews. 

Template construct from Rennie et al. (2016) adapted version of the dynamic model of 

etiology in sport injury.  

 

Individual perceptions of injury risks. Each individual player had his own 

perception of injury risk which included his perceptions of equipment discomfort, 

equipment as a risk factor, and the weather. These perceptions were based on the intrinsic 

risk factors of each individual as well as the bias that each athlete brings with them based 

on previous experiences.  

Equipment discomfort. While there is minimal equipment worn in rugby (e.g., 

only cleats, mouth guards, and optional headgear), it can still cause discomfort to athletes 

and affect their play. For example, participant E showed how his cleats have bothered 

him: “Umm yeah, I guess like I’ve seen fields that look green um and the grass looks nice 
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but then like it’s still really compact and you might get like your, your cleats start to hurt 

your feet.” 

Equipment risk. While the minimal equipment worn was often helpful to most 

participants, it could also be seen as a risk factor to injury. For example, participant O 

discussed how his cleats hindered his play and could be a risk factor to injury: “Uh, yeah. 

Actually the—in the grass I had like soccer cleats with probably like a fourth of the tread 

left and I was slipping everywhere.”  

Weather. Each athlete had his own perception of the weather and its influence on 

injury risk while playing. For instance, participant H, a senior captain, described how he 

believed an icy field affected the behaviors of himself and his teammates:  

Yeah, I mean definitely. The—our last game was all ice, the field. And like, 

people were literally scared to get tackled, so they were doing really weird stuff 

they wouldn’t normally do just so they wouldn’t have to get cut up on the ice. 

Team perceptions of injury risks. While individual athletes had their own 

perceptions of risk factors, these influenced how the team perceived their situation and 

how they acted according to these perceptions. The sub-themes of the team perceptions of 

injury risk include: how the team discussed the weather and field conditions, and 

discussed strategies to employ for each game depending on these conditions.  

Team talk weather. Upon showing up to the field, the team would often discuss 

weather conditions and how they influenced the quality of the playing field. For example, 

participant E, a senior who played the 8 position, told about how his team discussed 

weather conditions surrounding a particular game:  
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…they talked about how it was icy and they were all like getting scraped up and 

losing footing during the game. It ended up, like, having an effect on the score of 

the game. Like people slipping and missing things, so yeah. 

Team talk strategies. Based on field conditions, the team would discuss how they 

needed to change their game strategies. An example of the team discussing strategies and 

changing their game strategies can be seen in this quote from participant L discussing a 

game when the field was particularly frozen: 

Um, yeah right before games we would discuss it and, and talk about how we 

want to change our style. Like for that game we sat much tighter cause we knew 

we weren’t going be able to pass it as far. 

Main Theme: Perceptions of Field Conditions 

While the Rennie et al. (2016) conceptual model included the field as an extrinsic 

risk factor, this study considers athletes’ perceptions of these field conditions and their 

influence on athletes’ behaviors. Previous quantitative research shows that the 

perceptions athletes hold of their playing environment can affect their behavior 

(Andersson et al., 2008). In the present study, participants suggested themes of variability 

and aesthetics as well as positive and negative themes regarding their perceptions of field 

conditions. These included within-field variability and negative field performance 

qualities as well as positive field performance qualities and uniformity. Figure 10 shows 

the hierarchy of themes associated with athletes’ perceptions of field conditions. 
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Figure 10. Perceptions of field conditions themes and sub-themes that emerged from 

participant interviews.  
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Variability. The theme variability encompassed the perceptions that athletes had 

about the field regarding location differences, differences in turf and grass, the size and 

surroundings of the playing field, awareness of the field, and the perception that while 

field qualities may affect themselves and their team, they also influence the other team as 

well as they are all playing on the same surface.  

Turf and grass difference. While there is variability within fields, players also 

noted a difference between playing on artificial turf and natural grass and how it feels 

different to them to play on these surfaces. Participant N, a senior rugby player, points 

out major differences he feels between artificial turf and natural grass:  

I mean I get so used to playing on turf where running it feels completely different 

to run on natural grass than it feels to run on turf field like this um that’s, that’s I 

guess the major, major difference is just like the running and the traction you feel. 

Location differences. The sub-theme of location differences refers to the athletes’ 

perceptions of certain areas of the field differing in quality from place to place. For 

example, participant L, when asked if there were spots of better or worse quality on the 

field, stated: “But yeah, the corners are like lesser I feel like.” 

Size and surroundings. The sub-theme of size and surroundings refers to the 

athletes’ awareness of the size of the field and proximity of surrounding objects. This was 

often in reference to the sidewalk around the practice field, soccer nets on the side of the 

practice field, and the size of the try zone on the game field. Participant D, a senior wing, 

stated: “Yeah. I’d say like the only dangerous parts of that field are like the stuff sitting 

around the field.” 
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Awareness. Awareness of field conditions, meaning players were aware of the 

variability within the field they were playing on, emerged as a sub-theme. It is important 

to understand if and when the players think about the field and how this affects them. For 

example, noticing certain bumps or mud puddles either during games or practices and 

adjusting based off what they noticed. Here, participant D, when asked if the field came 

to mind while he played, stated:  

Um. During play, I don’t know if there’s any specific time during play—probably 

when we’re setting up. Um. Like when, when the game isn’t running at the 

moment. When you’re just getting in position would be the only time I think 

about the field. 

Affects all. This sub-theme captures the belief of players that while field 

conditions or weather may impact their performance, the other team is also playing under 

the same circumstances so it is affecting them as well. Participant M, when asked if the 

field ever influenced his team’s performance, stated: “Yeah, I mean I think um maybe it 

wasn’t as noticeable cause both teams had to play in the conditions but I feel anytime you 

play in like, a wet or slippery field it affects everybody.” 

Aesthetics. The theme of aesthetics contained athletes’ perceptions of the 

differences between turf and grass, the type of turf used, and players’ incorrect 

perceptions of the field. Aesthetics focused on the “look” of the field more so than the 

variability or feeling of playing on the field. The aesthetics of the field proved to be 

important in players making their initial judgements about the quality of the field and 

how they would play on it.  
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Incorrect perceptions. What a player thought about a field when he first showed 

up to it proved to not always be accurate in how the field performed. For example, a field 

may have looked even, green, and well-kept, but actually had poor spots or qualities 

about it as well as the opposite way in a field looking poor at first, but performing well. 

When asked if a field that looks bad ever performed well or a field that looked good ever 

performed poorly, participant L stated:  

…especially dry fields that you think are going to be painful with grazes or 

whatever – and they turn out to be fine. I think that’s the biggest perception of bad 

ones with good ones. 

Turf and grass differences. While the difference between turf and grass was 

discussed in the variability theme, here it incorporates the aesthetic difference between 

artificial turf and natural grass. As participant D stated, there is a difference in the look 

between artificial turf and natural grass: 

Um. Generally, turf fields have all been more similar than they are different, 

whereas the grass fields um are generally there’s a, a sort of wider range of if it’s 

well-kept and flat versus if it’s just sort of a city park with a mow every week. 

Type of turf.  While there is a difference between turf and grass, there is also a 

difference in the types of turf participants played on throughout the season. Participant N, 

a senior who plays the lock position, stated: 

Um some of them, some of them are a lot softer than others, um the I guess what 

changes most is some have like kinda like longer blades of fake grass some of 
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them are shorter. Um you can tell when some are older because the rubbers don’t 

have as much give to it I suppose. 

Further perceptions of field conditions were broken into positive and negative 

perceptions. Figure 11 shows the hierarchy of themes associated with the main theme of 

perceptions of field conditions.  

 

Figure 11. Perceptions of field conditions themes and sub-themes that emerged from 

participant interviews.  

 

Negative perceptions of field conditions. Athletes perceived field conditions as 
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Within-field variability. The sub-theme of within-field variability encompassed 

the codes of field coverage, unevenness, variable hardness, slippery, unpredictable, and 

weather. An example of one of these, unevenness, is shown in the statement from 

participant E: 

Umm I don’t know I guess they’re, they vary and like in terms like little bumps 

and like rolling hills on the fields and then some fields like won’t have good like 

turf coverage on all of it and I feel like more bare soil I guess yeah. 

Negative field performance qualities. While there were negative perceptions of 

the field surface, there were also negative performance qualities of the fields, meaning 

the field performed negatively or negatively affected the athlete’s performance. This 

subtheme included codes of traction, stiffness, unpredictable ball bounce, sharpness, and 

field design. An example of one of these can be seen in this quote from participant H, a 

senior captain, about the performance of ball bounces on a turf field: “I feel like certain 

conditions uh change the way the ball bounces so like on turf uh the ball is technically 

unpredictable when it bounces.”  

Positive perceptions of field conditions. The theme of positive perceptions of 

field conditions encompassed the beliefs of participants about qualities of a field they 

found to be good. These were split into the two subthemes of uniformity and positive 

field performance qualities.  

Uniformity. The subtheme of uniformity was seen as a positive field property 

amongst players. Participant D, when asked about what qualities make a field good, 
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stated his opinion: “…so I think that makes a good field, uniformity. Uhm, yeah that’s, 

that would be my warning would be uniformity.”  

Positive field performance qualities. While uniformity was perceived as a 

positive field property, there were other positive field qualities that had to do with 

athletes’ performance on the field. These included traction, springy, explosive, 

absorption, stiffness, field design, and grass height. In reference to turf, participant N 

discussed how he perceives that turf is bouncier than natural grass and provides good 

traction, which also make him feel faster:  

I feel like I can run faster on turf than I can on natural grass there’s more, turf 

gives you more of like uh a bouncier stride when you’re running and it’s just a 

more solid surface so it’s easier to run on, um and it’s a little more grippy um turf 

kinda feels a little harder on my joints, to be honest though. 

Template Construct: Behavior Modifications 

The template construct of behavior modification encompasses the changes 

athletes made to their playing based on their intrinsic risk factors, field conditions, and in 

this study, perceptions of these both. In the Rennie et al. (2016) model, these are noted as 

changes in footwear and the athlete’s approach to the game. In the present study, 

participants discussed the behavior modifications they made based on their intrinsic risk 

factors, such as perceived susceptibility to injury and previous injury, as well as field 

conditions and their perceptions of these conditions. Data suggested the sub-themes of 

voluntary conservative play, limited modification, competitive situation, and modify 

game play. The data that emerged from this theme (see Figure 12) helped expand the first 
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research aim by showing exactly which behavior modifications athletes took part in 

depending on their perceived susceptibility to injury and perceptions of the field 

conditions.  

 

 

Figure 12. Behavior modification themes and sub-themes that emerged from participant 

interviews. Template construct from Rennie et al. (2016) adapted version of the dynamic 

model of etiology in sport injury.   
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Voluntary conservative play. The theme voluntary conservative play consisted 

of all behavior modifications players consciously made based on their perceptions of 

injury susceptibility and field conditions. These included avoiding contact, avoiding areas 

of the field, avoiding kicking, avoiding falling, avoiding passing, and playing slow.  

Avoid contact. One way athletes played more conservatively was to avoid contact 

(i.e., getting tackled by opponents). This is captured by participant L, who stated: “I 

avoided, yeah just contact opportunities in the, center of the field going into contact by 

choice was not on my mind.” 

Avoid. This sub-theme refers to avoidance of certain spots or areas of the field 

where field quality was poor, (i.e., muddy spots, holes, bumps), and the actions such as 

running around or running away from this area of the field to avoid such hazards. 

Participant O stated: “Uh, if it’s like grass and say there’s a dip or something and uh 

place or if there’s a little bit of mud I’ll try to avoid that area as much as possible.” 

Avoid kick. Kicking the ball is a strategy that a team can employ as part of rugby, 

but the field can influence when and how much the team decided to kick the ball during a 

game. In some cases, an athlete avoided kicking the ball due to the field he was playing 

on. For example, participant H, the senior captain, stated: “So, we might not kick as much 

if we’re on turf, in a game.”  

Avoid fall. Due to non-ideal field conditions, players were more hesitant to fall 

onto the field as they did not want to get injured. Athletes tried to avoid falling by 

modifying certain behaviors. Participant D stated:  
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The last game maybe, where the ground was frozen. Um, that was maybe the only 

one where I consciously thought about like, ‘oh man! I don’t want to tackle this 

person or I don’t want to be tackled because the ground is frozen and I don’t want 

to touch the ground’. Um, that was probably the on—the big one.  

Avoid pass. Besides a player running with the ball, passing the ball is how the 

team got down the field to score a try. However, due to certain field and/or weather 

conditions the team would avoid making passes, avoid long passes, or try to pass the ball 

before reaching a bad spot on the field. This affected both individual player decisions as 

well as team strategies. For example, participant H spoke about how he would sometimes 

pass the ball in order to avoid a bad spot of the field:  

Um yeah if there’s like a general bad area I would usually try to stay out of 

contact in that area. I wouldn’t want to get tackled there if it’s you know what if 

its maybe super muddy I don’t wanna get muddy. Pass the ball before I get there 

sometimes. 

Slow. Playing slower than usual due to field conditions was another way athletes’ 

performance was hindered. If the field was slippery or muddy, and a player believed he 

had to move slower than normal because of this, his performance suffered. Participant M 

talk about how this happened to him during a game:  

Yeah, one game we had like a really wet game and like definitely at [home game 

field], it definitely like changes like how you play just like its slippery, or so you 

can’t cut as fast the-scrums are a little bit slower and not as contested so. 
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Limited modification. While athletes modified their behaviors in many ways due 

to their perceptions of the field conditions, there were also players who stated they made 

little to no modification in their play. This limited modification theme included either no 

avoidance or minimal behavior modification.  

No avoidance. A subtheme that emerged from the data was no avoidance by 

players. This means they did not perceive the field to affect them or their play because 

they did not think about it and therefore did not avoid certain behaviors or areas of the 

field. Participant N portrayed that here: “Uh typically no actually, because when I’m 

playing I don’t, I um I don’t, I don’t really think about like where I am.” 

Minimal behavior modifications. While some players made no behavior 

modifications and others made big ones, there were players who showed they minimally 

modified their behavior based on field conditions and perceptions of injury risk. For 

example, they may notice poor field conditions, but do not think to modify their play or 

behaviors because of it. Participant D stated:  

Um. Usually the big one is if I know there’s like a dip or like a, uh, yeah sort of 

like a divot or something dangerous. I’ll, I’ll watch out for it if it’s just something 

where I notice that ok the field is not completely flat or it’s slightly rounded. Um. 

I generally won’t alter my play that much. 

Competitive situation. The competitive situation theme referred to the players 

modifying their behavior differently depending on the competitive situation, in this case 

not making modifications in a game, but making them in practice. One major observation 
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from the research team is that the team often did not full-out tackle during practices on 

artificial turf, but did during games.  

No in a game. This sub-theme emerged if players made behavior modifications, 

but did not make them in a game. In the heat of the game, it seemed some players did not 

think about the field conditions. For example, participant E stated: “Probably not, in 

terms of like live game.” 

Yes in practice. However, this same player, participant E, noted that he would 

make behavior modifications such as avoiding a poor area of the field or not performing 

certain maneuvers during practice. When asked in an interview, he responded: “Uh 

maybe, yeah.” 

Modify game play. This theme encompassed the ways athletes adjusted their play 

during a game based on their perceptions of field conditions and injury risk. Adjusting 

play, adjusting equipment, discussing field conditions with officials, and playing 

aggressively are all sub-themes that fall under the theme of modifying game play.  

Adjust. Athletes adjusted their play in many ways such as not performing certain 

maneuvers or not running as fast as usual. Here, participant O explains how he adjusted 

his behavior due to slippery field conditions in the last game: “Uh, last game I was pretty 

cautious about accelerating.” 

Adjust equipment. As noted before, there is minimal equipment worn in the sport 

of rugby. However, there are still adjustments to equipment that players can make 

depending on their field environment in order to help themselves perform better. 
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Participant H showed how he does this: “Um, depending on if we’re playing on turf or 

grass it’ll change what kind of studs we wear.” 

Discuss with officials. In terms of how much the game is set up on the field (e.g., 

where line ups, scrums, kicks, and rucks occur), the officials are in charge of most of 

these. A behavior modification during game play that could happen is a player talking to 

the officials about the field conditions and areas the team is playing on in reference to 

that. For example, participant S, an upperclassman on the team, suggested he does this: 

“Right, there will be a hole in some places and we’ll be like ‘sir, can we move the scrum 

2 meters to get out of this area?’” 

Aggressive play. More aggressive play was found to happen not only on a field of 

good quality, but also on a field the athletes are more used to and comfortable playing on. 

Participant L explains how he believes he’d play more aggressively if the team practiced 

and played games on the same field showing that the field does make a difference in how 

he plays: “Would I play more aggressively in practice if I was playing in the same place 

that I practice? Yeah, I think I probably would cause we’d be more used to it, yeah 

absolutely.” 

Emerging Theme: Consequences/Reactions 

 This emerging theme helps answer the second research aim as it points to the 

ways in which athletes’ intrinsic risk factors and perceptions of the field influenced their 

behavior, which therefore affected their sport performance. The consequences and 

reactions were found to come about in two ways, either via self-fulfilling prophecy or via 

cause and effect. Under these two themes are the sub-themes of decreased performance, 
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cognitive overload, and involuntary conservative play. Refer to Figure 13 for a visual of 

this breakdown of themes.  

 

Figure 13. Hierarchy of the consequences/reactions emerging main theme, themes, and 

sub-themes that emerged from participant interviews.  

 

Via self-fulfilling prophecy. Self-fulfilling prophecy emerged as a theme from 

the emerging theme of consequences and reactions that occurred due to athletes’ 

perceptions of the field. This theme of self-fulfilling prophecy refers to athletes 

perceiving the field, or their ability due to the field conditions, a certain way and that 

perception holding true in their sport performance.  

 Decreased performance. Decreased performance due to self-fulfilling prophecy is 

shown by participant N, who explains how he plays worse if he perceives a field to be of 

poor conditions:  
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Um I would say…if a field kinda looks bad, then I, I don’t really, typically don’t 

play as well on it…I genuinely have bias when a field doesn’t look good but I 

don’t have a bias if it looks really nice. 

 Via cause and effect. Cause and effect refers to the effects that perceptions of 

risk and the field conditions had on the athletes’ performance. While these were not 

behavior modifications, they were consequences that the athletes faced due to their 

perceptions of risk and field conditions that also affected their sport performance. The 

sub-themes of the cause and effect theme include cognitive overload, involuntary 

conservative play, and decreased performance.   

 Cognitive overload. The sub-theme cognitive overload refers to how the field can 

be another source of stress for the athlete while trying to play and possibly overload their 

processes due to having to think about another factor. This is shown by participant M 

who discusses how poor field conditions affected his game because it was another thing 

he had to think about while playing:  

Um I’d say um it causes you to like have one more thing to think about if there’s 

like one spot where it’s hard like hard to keep your footing or if there’s a spot 

where there’s a dip or a bump that you kinda have to think about like if your like 

if you’re in that area then you don’t wanna forget about it and hurt yourself in that 

area. 

Involuntary conservative play. While players can consciously make the decision 

to play more conservatively due to field conditions, they also may involuntarily play 

more conservatively (i.e., they do not realize they are playing more conservatively, they 
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are not making the conscious decision to play more conservatively). This can be 

explained by participant S:  

Because I think—even if, uh, even if you don’t realize you’re doing it, like, if 

you’re on a muddy field and you’re going to make a cut you’re gonna really slow 

down and make an effort to go a certain direction. So just inherently your play is 

going to really slow down a lot in bad conditions. 

 Decreased performance. The effect of poor field conditions on athlete 

performance, without athletes consciously making a behavior change, is captured by the 

sub-theme of decreased performance. Participant M, who is well acquainted with playing 

on turf and grass from playing both rugby and college football, stated: 

Um yeah there’s definitely like fields that look nice and like if it’s just like just 

like a little bit of dew on the field like the grass will give and like you just can 

barely can’t even cut, you can’t even keep your feet most of the time. 

Template Construct: Injury Occurrence   

 In the post-season interviews, participants discussed any injuries they experienced 

during the fall 2018 season of play. Just as with previous injuries, these were categorized 

into themes of ground-derived injury (GDI) and non-ground-derived injury (Non-GDI) 

(see Figure 14). This helped answer the second research question regarding the injury 

occurrence throughout the season and how intrinsic risk factors and perceptions of field 

conditions affected injury occurrence.  
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Figure 14. Hierarchy of the injuries that occurred during the season split into the sub-

themes of ground-derived and non-ground-derived.  

Note: GDI, ground-derived sport injury; Non-GDI, non-ground-derived sport injury  

 

Ground-derived injuries (GDI). Ground-derived injuries than occurred during the 

season included: ankle, joint impact, shin splints, shoulder, and concussion. Here, 

participant H discusses how he rolled his ankle during practice with the ground being a 

contributing factor: “Um. So, I was running and we were doing a one-on-one tackle drill 

and I ran and I cut really hard on my right foot and I just rolled my ankle.” 

Non-ground-derived injuries (Non-GDI). Non-ground-derived injuries during 

the season included: concussion, thigh, leg, collarbone, hamstring, and shoulder injuries. 

In the post-season interview, participant E describes his collarbone injury in detail:  

Um, it was at [away game], the game against [away team], um, I was making a 

tackle near the (try) line in the first half, and the person that I tackled just like fell 

on my chest like most of their body weight, I think it was like his hip, like fell on 

my chest and then my feet were—my legs were like curled up and his players 

came in to (ruck) over and like, rolled me over where he was like laying on my 

left shoulder and I just like felt crunching and, and then I finished the game and 

talked to [athletic trainer] and she like gave me ice and gave me KT tape and just 
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told me about like all the things that are in that area of my body and like ribs and, 

‘cause like yeah, it’s been painful in my shoulder, collar bone, and, like, neck. So, 

yeah, but I kept playing, um, [away game] and [away game]—and then it’s like 

too painful to keep going…and then like I just kept having issues sleeping, like 

I’d be in a lot of pain waking up and then like, so after playing, um, [those 

games], like my neck was tensing up while I was like sitting down, driving, and in 

class, um so that’s when I just stopped playing ‘cause like sleeping was getting 

really painful. 

Template Construct: Degree of Adaptation  

 The degree of adaptation refers to how an injurious or non-injurious event an 

athlete takes part in can alter the intrinsic risk factors of an athlete or react with a 

preexisting risk factor and therefore put an athlete at risk for future injury (Meeuwisse et 

al., 2007). While some of these may be biological or unnoticeable by the athlete, some 

adaptations that athletes believe they now make because of an injury were: avoid, avoid 

contact, more aware, and decrease agility. Others claimed no adaptation was made. See 

Figure 15 for a visual of the hierarchy of themes part of the template construct of degree 

of adaptation.  
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Figure 15. Degree of adaptation themes and sub-themes that emerged from participant 

interviews. Template construct from Rennie et al. (2016) adapted version of the dynamic 

model of etiology in sport injury.  
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differently now because of their injury. When asked how his injury affected him and if he 

avoids the area of the field he was injured in, participant L showed that he avoided 

contact: “Um, I definitely was more looking for not necessarily on the field, but in terms 

of during play, I-I avoided contact opportunities when I was injured for sure.”  

More aware. Some players noted that due to an injury, they are now more aware 

of factors that could put them at risk for future injury. When asked if his injury ever 

psychologically affected him or if he believed it to have a lasting effect, participant L 

stated: “Um, yup during rucks and everything. Like I –when I was on the ground in 

general– I could definitely feel it, and was more aware of it.” 

 Decrease agility. This sub-theme of decreased agility refers to an adaptation that 

happened to the players’ body when they sustained an injury. In his post-season 

interview, participant L talked about the adaptation that his body went through after an 

injury that he suffered during the season: “Um, significantly during practice, it was 

healed by the next game but it definitely slowed down my running, and decreased my 

agility.”  

 No adaptation. While many players noted how they adapted physically and 

psychologically because of an injury, there were some players who did not recognize any 

adaptations they made. For example, participant D stated how he did not: “Probably not, 

no.” However, as noted previously, these degrees of adaptation may be biological or 

unidentifiable to the athlete.   
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CHAPTER 4 

Discussion  

 This chapter will discuss the findings of the present study and how they fulfill the 

research purposes as well as point out the limitations that occurred throughout the 

research process. At the end, I will discuss future research directions, practical 

implications for coaches, athletes, field managers, and sport psychologists, and overall 

conclusions.  

Summary of Results  

 The purposes of the present study were to examine a) the relationship between 

athletes’ previous injury, perceptions of injury risk, perceptions of field conditions, and 

behavior modifications and b) how these perceptions and behavior modifications 

influence sport performance and sport injury occurrence. In order to do this, researchers 

used the Rennie et al. (2016) adapted version of the dynamic model of etiology in sport 

injury as a framework.  

 In regard to the first research purpose of this study, results aligned with and 

expanded upon the Rennie et al. (2016) adapted conceptual model. This model accurately 

showcased the recursive nature of sport injury and which factors make athletes 

susceptible to injury. However, the present study expanded on perceived susceptibility to 

sport injury as a risk factor, as well as incorporated athletes’ perceptions of field 

conditions and their effect on behavior, thus adding in the psychological component. 

Intrinsic risk factors considered included previous injury and perceived susceptibility to 

sport injury. Demographics as intrinsic risk factors were used as background information, 
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along with the PSSI-GDI questionnaire, in describing the participants and gaining insight 

into their backgrounds and perceptions not just from the interviews. The measurements of 

the objective field characteristics as an extrinsic risk factor were used to give an 

understanding of what the playing field was actually like for the athletes. Present findings 

showed that participants do take part in a multitude of behavior modifications due to their 

perceived susceptibility to injury and their perceptions of the playing field. As discussed 

in chapter three, athletes choose to make behavior modifications such as avoiding areas 

of the field, avoiding contact, or avoiding certain game strategies due to their perceptions 

of the field and their perceived susceptibility to injury.  

In regard to answering the second purpose of this study, there were also 

circumstances in which athletes perceived field conditions to hurt their performance even 

if they did not voluntarily make behavior modifications. The athletes’ perceptions and 

subsequent behavior modifications that they made influenced their sport performance by 

not only slowing them down, making them change their strategies or style of play, but 

also ultimately having an effect on their performance in the season. Participants also 

believed that the field played a role in not only their individual performance, but the 

team’s performance as well. For example, the icy field that the team’s last game was on 

played a role in the game strategies/plays employed and individual athlete’s behaviors 

such as running and passing.  

Notably, all athletes agreed in post-season interviews that injuries could be 

reduced and performance increased if the sport fields are better managed.  Specific 

qualities participants said could be improved on natural grass fields included: a) fill holes 
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in the field, b) make sure the entire field is covered, c) mow the grass, and d) maintain the 

evenness of the field. On artificial turf fields, participants thought better field 

management would include a) make the field softer (i.e., decreased surface hardness), b) 

clean up the field (i.e., pick up debris on the field), and c) add more rubber infill. 

Regarding both artificial turf and natural grass fields, participants noted the areas around 

the field should be clear from other benches, soccer nets, etc. These results align with 

Straw et al. (2018) and Straw et al. (2019) who showed that club athletes, specifically 

those who had been previously injured, found the variability in the playing field, such as 

poor surface coverage and evenness, to be a risk factor for injury and modified their 

behaviors more often to prevent injury. 

Further results from the present study, such as the types of injuries that occurred 

throughout the season, extend current sport injury research. As reported by Williams et 

al. in a 2013 study involving senior men’s professional Rugby Union, the body region 

with the highest injury incidence was the lower limbs, while upper extremity injuries 

were the most severe. These results are concurrent with the eight lower limb injuries and 

seven upper body injuries from the present study. The contributing factors participants 

perceived as part of these injuries were contact, the ground, and the weather. These 

results show that the athletes’ perceptions of these factors are important and are indeed 

seen as factors that contribute to the athletes’ injury occurrence and sport performance.  

 The results from the present study not only map onto, but also extend the Rennie 

et al. (2016) adapted conceptual model of the dynamic model of etiology in sport injury 

showing that not only are the formerly reported injury rates and intrinsic and extrinsic 
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risk factors, such as stress and body strength, of importance, but so are athletes’ 

perceptions of injury susceptibility and field conditions, as they do influence their 

behaviors and ultimately their sport performance. The Meeuwisse et al. (2007) model set 

the stage to better understand the recursive nature of sport injury, Rennie et al. (2016) 

included the field as a risk factor in this model, but the less tangible psychological factors 

that contribute to sport injury were not included. The present study derived from research 

and theoretical models in the sport injury psychology literature (Deroche et al., 2007; 

Meeuwisse et al., 2007; Rennie et al., 2016; Williams & Andersen, 1999) and included 

psychosocial factors of behavior change and athletes’ perceptions. Through this, 

researchers were able to add on to and extended the two aforementioned models to now 

include these psychosocial risk factors which will allow the field of sport injury 

psychology to advance. This was done by incorporating the added qualitative component 

of this study extends the previous knowledge about athletes’ perceptions from strictly 

quantitative data. By interviewing the participants, researchers were able to gain a deeper 

understanding of their perceptions and behavior modifications through personal recounts 

and explanations.   

Aside from the dynamic model of etiology in sports injury (Meeuwisse et al., 

2007; Rennie et al., 2016), results from this study also apply to the Andersen and 

Williams (1988) model of stress and athletic injury. Perceived susceptibility could extend 

this model as it could be considered as part of personality (e.g., perceptions athletes hold 

are part of their personality), history of stressors (e.g., perceptions of injury risk an athlete 
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holds due to their history of injuries), and coping resources, which this model holds as 

antecedents to sport injury.  

Limitations  

 This study had limitations that researchers should keep in mind going forward. 

First, due to the fact that all games were on natural grass and practices were on artificial 

turf, no conclusions can be drawn between injury causes and rates between practices and 

games or artificial turf and grass. For example, Ekstrand et al. (2006) found no greater 

risk of injury between artificial turf and natural grass difference, but found more ankle 

sprains during games on artificial turf than natural grass. The present study cannot extend 

these results due to the different playing fields of games and practices. These causes and 

rates could better be evaluated by researching a team who practices and plays on the 

same type of field surface. Second, the data collected only covered the fall rugby season 

and better data may be present if both fall and spring seasons were covered. Third, due to 

the fact this study was an exploratory study using a novel protocol, there were many blind 

spots (e.g., figuring out equipment, online surveys, voice recorders, Gear Player) the 

research team had to learn on the spot throughout the process. Furthermore, data was only 

collected at home games. If an injury took place or performance was affected due to field 

conditions and athletes’ perceptions at an away game, researchers were not there to 

capture it.  

Other limitations to be explored include the idea of priming study participants. By 

exposing athletes to the purpose of the study and interviewing them in the pre-season 

about field quality and their perceptions of injury risk and performance quality, athletes 
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may have been primed which could have influenced their interviews, especially in the 

post-season, or caused them to think more about the field than they naturally would have.  

Researchers took into consideration that a limitation of the present study may be the lack 

of generalizability of results. The results give an in-depth view of the perceptions of nine 

rugby players at a specific Midwest university in one season, but are not generalizable to 

all athletes playing field sports on artificial turf or natural grass. However, this study 

employed qualitative methods and a constructivist-interpretivist paradigm, which are not 

overly concerned with generalizability.  

Future Research Directions  

While this study was one of the first of its kind to qualitatively integrate athletes’ 

perceptions, field conditions, and sports performance, further work must still be done in 

order to gain understanding data on psychological risk factors of sport injury and sport 

injury occurrence. While different types of data collection were employed, the dual role 

of perceived susceptibility to sport injury as a hindrance or facilitator to sport injury 

(Gnacinski et al., 2017) must still be studied more. Some players who had a high 

perceived susceptibility to sport injury engaged in avoidance behaviors, while others did 

not change their playing style. This is one of the few studies to look at perceived 

susceptibility outside of health and disease literature, but a larger sample size and longer 

study length including multiple sports would better indicate the dual role of perceived 

susceptibility of sport injury.  

In future studies, to gain more information about athletes’ play throughout the 

entire season, athletes’ perceptions of the field could be collected daily and injury reports 
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could also be collected at away games. While this study used the Rennie et al. (2016) 

model specifically for field sports, the model along with the template developed in the 

present study, should also be used in non-field sports as well, such as ice hockey, 

basketball, and tennis. This could allow future researchers to see athletes’ perceptions of 

the playing area in other sports, which may also influence sports performance and injury 

rates, therefore allowing us to learn more about injury prevention for more sports. Also, 

investigating a team for more than one season could provide further insight, potentially 

allow for more injury reports, and ultimately give more data and results to draw 

conclusions from. Phase two of the larger research this project was a part of is also 

underway. In this phase, the researcher is employing a readiness survey before every 

practice and game to assess participants’ mood, fatigue, soreness, stress, and sleep 

quality, as well as a rate of perceived exertion (RPE) survey after every practice and 

game to gather information about how much effort participants perceived they gave 

during that practice or game. This allows the researchers to gain a more holistic view of 

the athletes’ well-being when assessing their injury risk, injury occurrence, and sport 

performance in a way that could be connected to field conditions. These steps and future 

considerations will allow further insight and data into athletes’ perceptions, performance, 

and injury rates.  

Practical Implications 

Results from this study can help guide injury prevention research and practical 

interventions for athletes, coaches, field management teams, and sport psychology 

consultants. As stated by Meeuwisse et al. (2007), in order to prevent injury, one must 
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first identify modifiable risk factors of athletes in order to improve injury prevention 

strategies such as modifying both intrinsic and extrinsic risk factors of the athletes. By 

understanding individual athletes’ risk factors, such as their perceptions of the fields they 

play on (e.g., if they think it is safe or if there are areas they will avoid), their perceived 

susceptibility to sport injury (e.g., if they are feeling highly anxious or highly worried 

about getting injured at this game or practice), along with other risk factors, sport 

psychology interventions can be better tailored to athletes to prevent injuries. For 

example, by employing sport psychology techniques, such as anxiety and arousal control, 

and working with athletes on managing their risk factors and how the risk factors 

psychologically and physically affect their sport performance and injury susceptibility, 

athletes can perform better and possibly be less likely to sustain injury.  

Furthermore, gathering objective field measurements and athletes’ perceptions of 

the field can be used for better field management practices. For example, now university 

sport field managers have an accurate representation of the quality of their fields, what 

their athletes think of them, and recommendations from athletes on how to make the 

fields safer. Field managers can use this information to make changes or incorporate 

better upkeep in order to keep the fields in better shape and athletes less at risk of field-

related injuries. In accordance with results from Straw et al. (2019), surface coverage and 

evenness were the qualities most mentioned by participants, so field managers can pay 

special attention to these in order to create a safer and more playable field.  

Results of this study will help coaches and athletes by providing a) a better 

understanding how to plan practices based on field conditions and athletes’ perceptions 
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(e.g., if there are holes in the field and athletes are worried about injuries in practice, if 

the turf or natural grass is wet from dew and athletes are more likely to slip in cutting 

drills) and b) reasoning for decisions that individual athletes and teams make regarding 

game strategies, play making, and overall performance (e.g., not running full speed, not 

passing, passing over certain areas of the field, etc.). Similarly, Straw et al. (2019) 

suggested that athletes and coaches rotate areas where practice drills take place or stay off 

the field due to weather conditions in order to avoid injury. All of these factors can help 

the entire sport staff and athletes themselves mitigate the risk of injury and enhance their 

performance.  

On a larger scale, results from this study are relevant to today’s sport scene, both 

professional sports and in growing the sport of rugby. For example, in the 2019 Women’s 

World Cup there was controversy over games being played on artificial turf instead of 

natural grass. Using results from this study, one can show that if players do not perceive 

artificial turf to be as good as natural grass, they may play differently or be more 

susceptible to injury. This makes studies such as the present one ever important in field 

sports, both professionally and non-professionally. In regard to growing the sport of 

rugby, which athletes have either quit or not joined due to perceived injury risk, this 

study can show the importance of making fields as safe as possible for rugby athletes to 

limit further injuries in an already physical sport.  

Conclusions  

The present study aimed to use the Rennie et al. (2016) conceptual model adapted 

from the Meeuwisse et al. (2007) dynamic model of etiology in sport injury to extend 
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upon not only athletes’ injury risk, but how athletes’ perceptions of field conditions and 

perceived susceptibility to injury affect the behavior modifications they make and 

ultimately their sports performance and sport injury occurrence. Through observation, 

injury reports, pre- and post-season interviews, and questionnaires, researchers gathered 

data to help address the purposes of the study. Results showed that athletes modify their 

behaviors based on both subjective and objective field properties, their perceptions of the 

playing field, and their perceived susceptibility to injury. The athletes believed that these 

perceptions and behavior modifications influenced their sport performance throughout 

the season. This study showed that athletes’ perceptions do matter, affect athletes’ sports 

performance, and are worth considering for field managers, coaches, and other sport 

professionals who can implement strategies to reduce injury risks. Further research is 

warranted to gain a better grasp on the dual role of perceived susceptibility, athletes’ 

perceptions of their risk and playing area, athletes’ sports performance, and athletes’ 

injury occurrence.  
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Consent Form 
Title of Research Study: The influence of natural turfgrass sports field properties on 

sports performance and ground-derived injuries among collegiate club athletes - 1 
 

Investigator Team Contact Information: Diane Wiese-Bjornstal 
For questions about research appointments, the research study, research results, or 
other concerns, call the study team at:  

Investigator Name: Diane Wiese-Bjornstal 
Investigator Departmental Affiliation: 
Kinesiology 
Phone Number: 612-625-6580 
Email Address: dwiese@umn.edu 

Student Investigator Name: Francesca 
Principe 
Phone Number: 612-625-5300 
Email Address: princ143@umn.edu 
 

 

Supported By: GPS tracking equipment used in this research is supported by a 
technology grant from the School of Kinesiology. 
 

Key Information About This Research Study 
The following is a short summary to help you decide whether or not to be a part of this 
research study. More detailed information is listed later on in this form. 

What is research?     

● The goal of research is to learn new things in order to help people in the future. 
Investigators learn things by following the same plan with a number of 
participants, so they do not usually make changes to the plan for individual 
research participants. You, as an individual, may or may not be helped by 
volunteering for a research study. 

Why am I being invited to take part in this research study? 

We are asking you to take part in this research study because you are rostered member 
of a University Recreation and Wellness sponsored sports club team that trains and/or 
competes on an outdoor natural turfgrass sports field operated by the university 
campuses.  You have been identified by the research team as potentially eligible based 
on our communications with the administrators for club sports programs at the 
University, and by the leaders or coaches of your team. 

What should I know about a research study? 

● Someone will explain this research study to you. 
● Whether or not you take part is up to you. 
● You can choose not to take part. 
● You can agree to take part and later change your mind. 
● Your decision will not be held against you. 
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● You can ask all the questions you want before you decide. 

Why is this research being done? 

The purpose of this study is to examine the influence of natural turfgrass sports field 
properties on sports performance and sports injuries among collegiate club team sports 
athletes.  We want to learn how weekly variations in the natural grass field that you 
train and compete on influences your perceptions of field quality, actual sports 
performance, and sports injuries related to field conditions.  Prior research has shown 
that field conditions and perceptions of sports injury risk can affect not only sports 
performance but actual sport injury risk.  The benefits of doing this study would be that 
you could help us understand the importance of field condition quality relative to the 
health and performance of club sports athletes.  This understanding could benefit future 
planning and improved field safety efforts of those responsible for sponsoring University 
club sports playing on natural turf fields. 

How long will the research last? 

We expect that you will be in this research study for the duration of your club sports 
season this academic year.  An estimate of your total participation time for research 
purposes would be approximately 3-4 hours spread across the season.  This would 
include time completing two short online surveys and participating in an online or in-
person interview on your home sports field (30 minutes x 2 = 60 minutes), putting on 
and taking off GPS tracking equipment for 8-15 practice or competition events (8-15 
events x 10 minutes each = 80 - 150 minutes), and completing sports injury reporting 
forms if you become injured (0-2 events x 15 min each = 30 minutes). 

What will I need to do to participate? 
You will be asked to complete at baseline and post-season an online survey regarding 
your sports participation, injury experiences, and perceived susceptibility to injury 
experiences this season, and then participate in an in-person audio recorded walking 
interview regarding your perceptions about the field quality and injury risk on the 
natural turfgrass sports fields that you have practiced and played on.  During select 
practices and/or home games you will be asked to wear a small, non-invasive GPS unit 
that is inserted into a specially-designed vest that holds the unit next to your body on 
the upper back.  The devices track over 13 metrics regarding athlete performance data 
while on the sports field (e.g., distance covered, top speeds, accelerations, field 
locations, fatigue, impacts, perceived readiness, ratings of perceived exertion).  If you 
sustain a sports injury during club sports play, we would ask you to fill out a brief hand-
written survey describing the injury incident, such as type of injury, location on the field 
in which the injury occurred, and other information about how the injury occurred and 
what the consequences are for your participation and performance. 
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Is there any way that being in this study could be bad for me? 
Any potential risks from participating in this research are minimal.  If you get injured 
during practice or competition, you will be asked to self-report sports injury data, which 
you may consider somewhat private.  However, we will collect this data via the use of a 
participant number rather than by name to minimize the possibility of revealing 
personally identifiable health information.  We are also asking to audio record walking 
interviews on your sports field with you in order to discussing field conditions and 
perceptions of injury risks relative to that field.  Although audio files will also be 
recorded and stored by participant number rather than by name, individual voices may 
be recognizable.  Only approved research personnel associated with the study will listen 
to and transcribe these recordings in order to minimize concerns about personal 
identifiability.  We are also tracking sports performance data and we will minimize the 
risk of negatively impacting athlete playing time or other opportunities by sharing 
unidentifiable individual performance data with coaches weekly and by sharing 
aggregate data with the team members after their sports club season is fully completed 
for the year.  Wearing the small GPS tracking devices involves minimal risks; however, 
there is a chance that if you fall backwards onto the device that you could sustain 
bruising or other injury related to the device. 

Will being in this study help me in any way? 
We cannot promise any benefits to you or others from your taking part in this research.  
However, possible benefits include the opportunity to experience using a GPS tracking 
device which is an increasingly common form of instrumentation used to track and 
improve sports performance across all levels of play.  After the season has ended, team 
performance data summarized from the tracking devices may provide useful 
information for improving team performances in future seasons.  In terms of benefits to 
others, since the study aims at understanding possible risk factors associated with 
collegiate Club athletes playing on a highly variable, recreational-level natural turfgrass 
sports field, the results may prove useful to University recreation and wellness programs 
in terms of improving efforts regarding field conditions and field maintenance. 

What happens if I do not want to be in this research? 
There are no consequences to you other than deciding not to participate in this research 
study. 
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Detailed Information About This Research Study 
The following is more detailed information about this study in addition to the 
information listed above. 

How many people will be studied? 
We expect about 25 people here will be in this research study. 

 
What happens if I say “Yes”, but I change my mind later? 
You can leave the research study at any time and no one will be upset by your decision. 
 
If you decide to leave the research study, contact the investigators so that the 
investigators can inform the research team members to cease data collection. 
 
Choosing not to be in this study or to stop being in this study will not result in any 
penalty to you or loss of benefit to which you are entitled. This means that your choice 
not to be in this study will not negatively affect your membership and participation in 
the sports club, nor your academic standing as a student. 
 

Will it cost me anything to participate in this research study? 
Taking part in this research study will not lead to any financial costs to you. 
 

What happens to the information collected for the research? 
Efforts will be made to limit the use and disclosure of your personal information, 
including research study and medical records, to people who have a need to review this 
information.  We cannot promise complete confidentiality.  Organizations that may 
inspect and copy your information include the Institutional Review Board (IRB), the 
committee that provides ethical and regulatory oversight of research, and other 
representatives of this institution, including those that have responsibilities for 
monitoring or ensuring compliance. 
 
Data Collected 

Your information or samples that are collected as part of this research will not be used 
or distributed for future research studies, even if all of your identifiers are removed. 
 

Will I receive research test results? 
Weekly, the coach will receive unidentifiable GPS performance data on the players. 
After the season is over, written summary of aggregated study results will be shared 
with team leaders and participating athletes electronically.  No personally identifiable 
information will be included in the summary report to the participating team members. 
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Will anyone besides the study team be at my consent meeting? 
Only members of the research team will be at your consent meeting. 
 

Whom do I contact if I have questions, concerns or feedback about my 
experience? 
This research has been reviewed and approved by an IRB within the Human Research 
Protections Program (HRPP). To share feedback privately with the HRPP about your 
research experience, call the Research Participants’ Advocate Line at 612-625-1650 or 
go to https://research.umn.edu/units/hrpp/research-participants/questions-concerns. 
You are encouraged to contact the HRPP if:  
 

● Your questions, concerns, or complaints are not being answered by the research 
team. 
● You cannot reach the research team. 
● You want to talk to someone besides the research team. 
● You have questions about your rights as a research participant. 
● You want to get information or provide input about this research. 

 

Will I have a chance to provide feedback after the study is over?  
The HRPP may ask you to complete a survey that asks about your experience as a 
research participant. You do not have to complete the survey if you do not want to. If 
you do choose to complete the survey, your responses will be anonymous.   
If you are not asked to complete a survey, but you would like to share feedback, please 
contact the study team or the HRPP. See the “Investigator Contact Information” of this 
form for study team contact information and “Whom do I contact if I have questions, 
concerns or feedback about my experience?” of this form for HRPP contact information. 

Optional Elements: 
The following research activities are optional, meaning that you do not have to agree to 
them in order to participate in the research study.  Please indicate your willingness to 
participate in these optional activities by placing your initials next to each activity. 
 
 
 
 
 
 
 
 
 
 
 
 
 

about:blank
https://research.umn.edu/units/hrpp/research-participants/questions-concerns
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Yes,  
I agree 

No,  
I disagree  

 

 

 
 
 

 

The investigator may audio record me in my walking interviews 
about field conditions in order to aid with data analysis.  The 
investigator will not share these recordings with anyone outside 
of the immediate study team. 

 

Your signature documents your permission to take part in this research.  You will be 
provided a copy of this signed document. 
 
_______________________________________________      __________________ 
Signature of Participant                                                                    Date 
 
_______________________________________________ 
Printed Name of Participant 
 
 
____________________________________________            __________________ 
Signature of Person Obtaining Consent                                        Date 
 
______________________________________________________ 
Printed Name of Person Obtaining Consent 
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Qualtrics Survey 

 

1. What is your age? 

 

2. What is your year in college (1st, 2nd, 3rd, 4th)? 

 

3. What sports do you currently play and what sports have you played in the past? 

 

4. At what level have you played each sport (middle school, high school JV, college, 

etc.)? 

 

5. What position were/are you? 

 

6. What type of footwear do you typically use? 

 

7. What types of sports fields are you used to playing on (natural turf or synthetic)? 

 

8. Do you have a preference? Why? 

 

9. Yes/no: Have you ever sustained a ground-derived injury while playing 

soccer/rugby? 

 

10. If so, explain in detail. 

 

11. Yes/no: Did this ground-derived injury take place on this study field? 

 

12. How has this injury psychologically affected your current play, if at all? (i.e., do 

you try to avoid the area of the field in which you were injured?) 
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Perceived Susceptibility to Sport Injury (PSSI measure) 

(Deroche et al., 2007, as described in Gnacinski et al., 2017) 

Adaptations for Ground-Derived Injury on Home Field 

(Wiese-Bjornstal, Wood, & Principe, 2018) 

 

Definition: Ground-Derived Injury: Any injury directly caused by the playing surface 

Stem: Considering the conditions of the turfgrass field where you practice and play home 

games, respond to the following questions regarding your perceptions about ground-

derived injuries this season: 

1. What do you believe is the chance that you will get a ground-derived injury on 

your home field during your sport season? 

1. Very low 

chance 

2. Some 

chance 

3. Moderate 

chance 

4. Strong 

chance 

5. Very high 

chance  

 

 

2. How susceptible do you feel you are to getting a ground-derived injury on your 

home field during your sport season? 

1. Not at all 

susceptible 

2. Somewhat 

susceptible 

3. Moderately 

susceptible 

4. Quite 

susceptible 

5. Very 

susceptible  

 

 

3. What do you believe is the chance that you will get a ground-derived injury on 

your home field during your sport season in terms of percentages? 

1. Less than 

10% 

2. 25% chance 3. 50% chance 4. 75% chance 5. 100% 

chance 

 

 

4. What do you believe your chances are of getting a ground-derived injury on your 

home field during your sport season compared with other players in your league? 

1. A lot lower 2. Somewhat 

lower 

3. About the 

same 

4. Somewhat 

higher 

5. A lot higher  

 

Sources: 

Deroche, T., Stephan, Y., Brewer, B. W., & Le Scanff, C. (2007). Predictors of perceived 

susceptibility to sport-related injury. Personality and Individual Differences, 43, 2218-

2228. 

Gnacinski, S. L., Arvinen‐Barrow, M., Brewer, B. W., & Meyer, B. B. (2017). Factorial validity 

and measurement invariance of the Perceived Susceptibility to Sport Injury scale. 
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Scandinavian Journal of Medicine & Science in Sports, 27, 754-761. DOI: 

10.1111/sms.12681 

Wiese-Bjornstal, D. M., Wood, K. N., & Principe, F. M. (2018). Perceived Susceptibility 

to Sport Injury-Ground Derived Injury (PSSI-GDI) scale adaptation. School of 

Kinesiology, University of Minnesota. 
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Pre-Season Interview Guide 

 

Walking Interview Guide 

 

The purpose of this interview is to get your perspective of field quality and injury risk on 

the natural turfgrass sports fields that you have practiced and played on. The interview 

will be audio recorded in order to ensure an accurate record of your responses. The 

interview should take ~15 minutes and we will walk to certain parts of the field at some 

point. All answers are strictly confidential, meaning that no names or identifying 

information about you will be included in any materials resulting from this research. 

 

Specific examples of experiences: 

 

1. From your experiences with different natural turfgrass fields, how do the fields 

change from place to place? 

2. During play, when does the field come to mind and what about the field, 

specifically, would cause you to think about it? 

3. Can you recall the best field you have ever played on? Describe it. Why was it so 

great? 

4. What about the worst field you have ever played on? Describe it. Why was it bad? 

5. Has a field that looks good, ever played poorly? 

6. Has a field that looks bad, ever played great? 

7. Have your teams ever discuss field conditions amongst one another? If so, when? 

 

Specific questions about study area – Lets go walk around.  

 

8. Where does your Club team typically spend the most time on this field? 

9. Does your team rotate where you practice or is it typically the same location? 

What makes you all do this? 

10. Do you notice differences in the field from location to location? Show me. 

11. Do you consider any location in the field to be the worst as far as quality? Why do 

you think so? Show me. 

12. Do you knowingly adjust your play in these areas? For example, do these areas 

cause you to adjust your speed or hinder certain athletic maneuvers? 

13. Show me what you consider to be the best part of the field. Why so? 

14. What do you think is the difference between the worst areas and the best areas? 

What causes them? 

15. Do you notice weeds? Do they affect your play? 

16. How do you feel about practicing on the same field you play games on? Does this 

affect field quality? How so? Show me. 

17. What can be done to fix this problem in your mind? 

 

Field related injuries 

(If indicated from Qualtrics survey that an injury was previously sustained) 
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18. Was the injury sustained on this study field? 

19. Walk me to the area of the field where you sustained the injury. 

20. Describe what happened 

21. Do you feel yourself trying to avoid this area or slowing down in this area during 

play? 

22. What about a field would lead to more injuries in your mind? 

23. When you are playing, are you concerned about being injured due to poor field 

conditions? If so, during what scenarios? 

 

Conclusion  

24. Is there anything else you would like to discuss concerning field quality and 

injuries? 
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Post-Season Interview Guide 

 

1. Did the field change over the course of the season? How so? Where? Why? 

2. Is there an area of the field where you sustained an injury this season (due to the 

field)? 

3. If so, walk me to the area and explain what happened (use this question as a way 

to validate what they previously described about the injury in the worksheet or 

use what they previously said to guide further conversation) 

4. Did you return to play for the season? How long were you out? What type of 

medical attention did you seek? 

5. How did this injury affect your play this season? (did you feel yourself slowing 

down or avoiding this area) 

6. Did the injury influence the way you performed in other areas of the field? Which 

areas? Why?  

7. Did the injury influence the way you performed on other fields? Why? What 

about them? 

8. Do you believe this injury will have a long-term effect on your perception of the 

field?   

 

For those who were and were not injured during the study:  

 

9. Did the field play a role in how you performed during the season? Please provide 

examples of how it deterred or enhanced performance. 

10. During the season, did your team ever discuss field conditions amongst one 

another? If so, when? Why? 

11. Did the field influence your team’s performance in your mind? 

12. Did it influence anything else (ball roll/bounce)?  

 

Final questions: 

 

13. How do you think field quality could be improved? 

14. Do you think injuries can be reduced and performance can be increased if fields 

are managed better overall and in certain areas? 

15. What characteristics should be targeted? Show me examples on this field. 

16. Do you think more effort (money, labor, and inputs) should be put toward field 

management? 

17. Do you believe your athletic gear (e.g., cleats) helped or hindered your play?   

18. Do you feel that if more effort was given to management, then field-related 

injuries would decrease? 

 

Conclusion  

 

Is there anything else you would like to discuss concerning field quality and 

injuries? 
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Daily Injury Report Form 

 

Player/Study ID #:  

Date of injury/incident:  

Field/playing position at time of injury:  

 

Type of activity at time of injury: 
• training/practice 
• competition 
• other __________________________ 

 

Reason for reporting: 
• new injury 
• exacerbated/aggravated previous injury 
• recurrent injury 
• illness 
• other ___________________________ 

 

Body location of injury/pain: 
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Type of pain:  
• sharp 
• shooting 
• dull 
• achey 
• burning 
• cramping 
• numb 
• other ___________________________ 

 

How intense is your pain?: (please circle) 

 

0 ------- 1 ------- 2 ------- 3 ------- 4 ------- 5 ------- 6 -------7 ------- 8 ------- 9 ------- 10 
Weak/no pain         Extreme pain  

 

Field location that incident/injury occurred: 
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Explain exactly how the incident/injury occurred, giving as much detail as you would 

like: 

 

 

 

 

Were there any contributing factors to the incident/injury (e.g., playing surface, 

equipment, foul play, etc.)?: 

 

 

 

 

Were you able to return to practice/competition?  
• yes 
• no 

 

If you returned, approximately how long after the incident/injury did you turn (i.e., 

number of minutes):  

 

Will you seek medical advice/treatment from a physician for this injury? 
• yes 
• no  
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Hello, 

 
My name is Francesca Principe, and I am a Master’s student in the School of 

Kinesiology. I am contacting you to introduce myself and our research team in the 

university School of Kinesiology, Sports Medicine Psychology Lab, as we are interested 

in potentially partnering with your team to examine athletes’ perceptions of injury risk 

and how those perceptions influence player behavior in practice and games. In order to 

do this, athletes would wear GPS tracking devices, which we provide, during practices 

and games. This project will be conducted by myself, as well as Dr. Wiese-Bjornstal who 

is a Professor of Kinesiology and Associate Director of the School of Kinesiology, and 

Kristin Wood, who is a Ph.D. candidate and Certified Athletic Trainer. We also have a 

few undergraduate research assistants who are working in our lab that would also be an 

active part of this project, primarily to assist with and monitor the GPS devices. 
 
We would love to arrange a time to meet with you to further discuss our potential project 

at a time that is convenient for you. Please follow up with me at princ143@umn.edu. 

Thank you for your time and consideration of this potential partnership. 
 
Respectfully,  
 
Francesca Principe  
M.S. Student 
Department of Kinesiology  
 

 

 
 

  

mailto:princ143@umn.edu
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Presentation outline:  

The project will be introduced by the researchers in a setting and time identified by the 

club officer, such as a team meeting or training session. The research team will briefly 

explain the overall project using the presentation outline.  We would then allow a waiting 

period for the athletes to consider whether or not they would like to be involved, and 

would return at a later time to meet with each athlete in private to go through the 

informed consent process without others knowing who, or who does not, agree to 

participate in the study.  

 

Francesca Principe Introduction: Thank you all for allowing us to come and further 

explain our project and potential partnership to you. I am a second-year Master’s student 

in the Sports Medicine Psychology Lab and very excited about this project. The purpose 

of this project is to examine the influence of natural turfgrass sports field properties on 

sports performance and sports injuries among collegiate club team sports athletes.  

 

Francesca Principe Invitation: Other researchers are from our Sports Medicine 

Psychology Lab, including Dr. Wiese-Bjornstal, who is a Professor of Kinesiology and 

Associate Director of the School of Kinesiology, Kristin Wood, who is a Ph.D. candidate 

and Certified Athletic Trainer, and three undergraduate researchers who have all 

completed their CITI training and done background research on this project. Chase Straw, 

a post-doc fellow from the University of Georgia will be measuring qualities of the 

natural turfgrass which you play on.  

 

Study Explanation: This study builds off of a preliminary study conducted by Chase 

Straw at the University of Georgia where he found that perceptions of turfgrass quality 

and surface evenness variability could lead athletes to adjust their athletic maneuvers and 

strategy in certain locations in the field. This study showed that field conditions and 

perceptions of sports injury risk can affect not only sports performance but actual sport 

injury risk. The purpose of the study is to examine how variations in natural turfgrass 

sports field properties (within the field and over a season) influence collegiate Club 

athletes’ perceptions of sports injury risks, performance during practice and competition, 

and actual incidence of sport injuries. Using new technology, the Titan 2 GPS Sensors, 

athletes’ position on the field and speed will be collected. This study could help us 

understand the importance of field condition quality relative to the health and 

performance of club sports athletes. This understanding could benefit future planning and 

efforts of those responsible for sponsoring University club sports playing on natural turf 

fields. 

Our general research questions are:  

1. How do variations in natural turfgrass sports field properties influence 
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collegiate Club athletes’ perceptions of field quality and sports injury 

risks?  

2. How do actual and perceived natural turfgrass sport field properties 

influence collegiate Club athletes’ performance characteristics during 

practice and competition? 

3. How do actual and perceived natural turfgrass sports field properties 

relate to actual injury occurrences? 

Procedures: If you agree to be in this study, we anticipate to work with you this 

fall season. We would ask you to do the following things over the course of the 

season:  

1. One online Qualtrics survey completed at the start of the season.  

2. The Perceived Susceptibility to Sport Injury (PSSI) scale to be completed 

at mid-season and post-season.  The four-item scale measures athlete’s 

perceived susceptibility, or perceptions of risk vulnerability, in this case to 

the risk of sport injuries. 

3. Walking interviews conducted at two points (pre- and post-season) on the 

sports field regarding injury history and field perceptions (~15 minutes). 

The purpose of this interview is to listen to the athletes’ perspectives about 

field quality and injury risk on the natural turfgrass sports fields that they 

practice and compete on. The interviews will be audio recorded.  

4. Wearing non-invasive GPS tracking device in a body vest during practices 

and games to monitor sports performance data.  

5. Self-report injuries at games and practices via filling out a short worksheet 

that assesses the player’s perception of the incident/injury, including 

bodily location of pain/injury, intensity of pain, how the injury occurred, 

field location of incident, and any specific context the player felt led to the 

injury/incident.  

6. Natural turfgrass sports field properties will be measured. No 

participant/athlete involvement in these measurements. Chase Straw will 

assess repeated measures during the season of natural turfgrass sports field 

properties including the following: Soil moisture, turfgrass quality, surface 

hardness, turfgrass shear strength, georeference for all field measurements, 

as measured by horticulture instrumentation. All of this has been already 

been permitted by the field manager.  

 

Risks and Benefits of Being in the Study: 

There are limited risks associated with this study.   

From a psychological perspective, players will better understand how perceptions of field 

properties affect actual on-field play and injury occurrences. This may inform the 

development of sport psychological interventions to improve confidence in playing 

certain parts of the field or stress management capabilities to reduce injury likelihood.   
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From a field properties perspective, these findings may contribute knowledge about the 

importance of considering field conditions when determining to play or cancel collegiate 

recreational sporting events. 

 

Athletes will also get to take part in wearing new GPS monitoring devices and aggregated 

team data may be given to the Club team at the end of the season.  

Confidentiality: 

 

No one will be told which athletes are or are not participating in the research project. The 

records of this study will be kept private. We will not include any information in 

publications or presentations that will make it possible to identify you. To these extents, 

confidentiality is not absolute. Study data will be encrypted according to current 

University policy for protection of confidentiality.  

 

Voluntary Nature of the Study: 

 

Participation in this study is voluntary. Your decision whether or not to participate will 

not affect your current or future relations with the University of Minnesota or club sports 

teams. If you decide to participate, you are free to not answer any question or withdraw at 

any time without affecting those relationships.  

 

What questions do you have for Research Team members? 

 

Open up for questions. 
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Intrinsic Risk Factors: 

 

1. Perceived susceptibility to sport injury (SI) 

 

•  [PERCEPTUALBIAS] Perceptual bias 

 

o Definition: Predisposition of perceiving the field poorly and having a bad 

attitude about playing on it  

 

o When to use: When athletes express they have a bad feeling about the 

field and therefore have a bad attitude towards it. 

 

o Quote: “…if you get to like a crappy field and have a predisposition just to 

like think it’s a bad field, and have like a bad attitude about it.” 

 

• [CHANCE] Chance  

 

o Definition: Belief an injury could happen anywhere on field  

 

o When to use: When athletes express they that an injury can happen 

anywhere, so they are not extra cautious about a specific spot  

 

o Quote: “Uh no not, not really, because it could happen anywhere on the 

field.” 

 

2. Previous injury  

 

• [GDI] Ground-derived injury 

 

o Definition: An injury that occurred due to the field or field properties as a 

contributing factor. 

 

o When to use: When an athlete indicated the injury happened because of 

the ground. 

 

o Quote: “My foot got stuck when I cut”, “…so I kinda drove my shoulder 

into the ground.” 

 

• [NONGDI] Non-ground-derived injury  

 

o Definition: An injury that occurred due to contributing factors other than 

the ground (i.e., hit with ball tackle, contact).  
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o When to use: When an athlete mentions that their injury was caused by a 

tackle, another player, or other contributing factor  

 

o Quote: “It was a tackle, I was actually running down the sideline.” 

 

Climate: 

 

1. [PERCEPSOFINJRISKIND] Individual perceptions of injury risk  

 

• [EQUIPDISCOM] Equipment discomfort 

 

o Definition: The equipment causes discomfort to the athlete.  

 

o When to use: When the athlete complained of their equipment hurting or 

causing discomfort (e.g., cleats start to hurt your feet, cleats cause blisters, 

hurt to run in). 

 

o Quote: “It’s [the field] still really compact and you might get like your, 

your cleats start to hurt your feet” 

 

• [EQUIPRISK] Equipment risk 

 

o Definition: Equipment served as a risk factor and either hindered play or 

lead to injury.  

 

o When to use: When an athlete indicated their equipment hurt their 

performance or served as a risk factor to them sustaining an injury, such as 

slipping because of their cleats. 

 

o Quote: “So my boots right now are pretty, are like soccer cleats so they 

don’t have very good studs so like if I don’t wear cleats like this but um 

you know when it’s wet, just dig everything up and you go sliding.”  

 

• [WEATHER] Weather 

 

o Definition: The athlete had his own individual perception of the weather 

and its influence on performance and injury risk while playing. 

 

o When to use: When the athlete discussed how weather such as rain, ice, 

wind, snow, and its effect on his own performance or injury  

 

o Quote: “They were all afraid to get tackled because the field was all ice.” 

 

2. [PERCEPSOFINJRISKTEAM] Team perceptions of injury risk  
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• [TEAMTALKWEATH] Team talk about weather 

 

o Definition: The team discussed weather conditions before games or 

practices.  

 

o When to use: When the athlete indicated their team talked about the 

weather and its effect on the game (e.g., the ice had an effect on the score).  

 

o Quote: “Sometimes they would say ‘muddy spot over there,’ ‘hole over 

there,’ like ‘watch that.’” 

 

• [TEAMTALKSTRAT] Team talk about strategies  

 

o Definition: The team discussed strategies to employ or change based on 

the weather and field conditions.  

 

o When to use: When the athlete said the team talked about strategies 

together such as style of play, shorter passes, and tighter formation.  

 

o Quote: “Um, yeah right before games we would discuss it and talk about 

how we want to change our style. Like for that game we sat much tighter 

cause we knew we weren’t going be able to pass it as far.” 

 

Perceptions of field conditions (Neutral):  

 

1. Aesthetics 

 

• [FIELDIMAGERY] Field imagery 

 

o Definition: An athlete would imagine what field will look like or visualize 

a previous field played on.  

 

o When to use: When the athlete discussed visualizing the field they were 

going to play on before games  

 

o Quote: “Um I guess like I think about I maybe imagine what the field is 

gonna look like, like before I go to a game and if, if I don’t know where 

I’m about to play I like try and imagine what it will be and if I’m returning 

to a field I will definitely like visualize the field cause I’ve been there 

before and kinda visualize playing on it I guess?” 

 

•  [INCORRECTPERCEP] Incorrect perceptions 
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o Definition: The athlete perceived field quality as poor or good, but the 

field played the opposite.  

 

o When to use: When the athlete indicated their initial perception of the field 

was wrong and they ended up playing differently than they thought they 

would 

 

o Quote: “Fields you think are going to be painful with grazes or whatever – 

and they turn out to be fine.” 

 

• [TURF&GRASSDIFF] Difference between turf and grass  

 

o Definition: Athletes’ perception of the difference between looks and 

aesthetics of artificial turf and natural grass fields.  

 

o When to use: When an athlete would point out their perception of the 

looks or field property differences between turf and grass, such as how 

level or well-kept the field appeared.  

 

o Quote: “Um. Generally, turf fields have all been more similar than they 

are different, whereas the grass fields um are generally there’s a, a sort of 

wider range of if it’s well-kept and flat versus if it’s just sort of a city park 

with a mow every week.” 

 

• [TURFTYPE] Type of turf  

 

o Definition: Athletes’ perceived differences in the type of turf they play on. 

 

o When to use: When an athlete indicated they perceive a difference in turf, 

such as different types, turf length, hardness, etc.  

 

o Quote: “Um I don’t know just, there’s always different types of turf, uh 

like some places have longer grass and just every place is different and I 

feel like just after you that, the first couple steps you through it, you’re 

like ok this is what I’m going to be playing on now and you get used to it” 

 

2. Variability 

 

• [TURF&GRASSDIFF] Difference between turf and grass 

 

o Definition: Athletes’ perceived a difference in the feel of playing on 

artificial turf compared to natural grass.  

 



   128 

 

o When to use: When the athlete noted a difference in how he felt playing or 

grass or turf or if he had a preference between one or the other. 

 

o Quote: “it feels completely different to run on natural grass than it feels to 

run on turf field…like the running and the traction you feel.” 

 

• [LOCATIONDIFF] Differences in locations 

 

o Definition: A difference in field quality in certain spots on field 

 

o When to use: When an athlete would point out a specific area of the field 

they perceived to be different than the rest of the field 

 

o Quote: “The corners are like lesser I feel like.”  

 

• [SIZE&SURROUNDINGS] Size and surroundings of field 

 

o Definition: The variability in the size of field and proximity of 

surrounding objects, for example the sidewalk.  

 

o When to use: When the athlete would mention that they notice the size of 

the field, such as the depth of the endzone, and the surroundings of the 

field.  

 

o Quote: “Yeah. I’d say like the only dangerous parts of that field are like 

the stuff sitting around the field.”  

 

• [AWARENESS] Awareness 

 

o Definition: When the athlete is aware of the field while they are playing. 

 

o When to use: When an athlete discussed how and when they think about 

the field during play.  

 

o Quote: “During play, I don’t know if there’s any specific time during 

pla—probably when we’re setting up, like when the game isn’t running at 

the moment. When you’re just getting in position would be the only time I 

think about the field.”  

 

• [EFFECTSALL] Effects all  

 

o Definition: The field and game conditions effect both teams equally  
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o When to use: When an athlete discussed the game conditions and how 

they influence the performance of both teams 

 

o Quote: “Maybe it wasn’t as noticeable cause both teams had to play in the 

conditions, but I feel anytime you play in like, a wet or slippery field it’s-

effects everybody”  

 

Positive Perceptions of field conditions:  

 

1. [UNIFORM]Uniformity 

 

o Definition: Level surface throughout whole field.  

 

o When to use: When athletes used words “uniform, flat, even,” in regard to 

positive perceptions of their perceptions of the field conditions  

 

o Quote: “…so I think that makes a good field, is uniformity.” 

 

2. [POSFPERFQUAL] Positive Field Performance Qualities 

 

 

o Definitions:  Words such as traction, springy, explosive, absorb, stiff, field 

design, grass height used to explain a field of good quality  

 

o When to use: When the athlete explained how the field helped his 

performance or he had a good experience playing on the field  

 

o Quote: “bouncier stride when you’re running”, “more solid surface so it’s 

easier to run on”, and “it’s a little more grippy”  

 

Negative perceptions of field conditions:  

 

1. [W-FVARIABL] Within-field Variability 

 

 

o Definitions: Words such as coverage, uneven, spots, holes, rounded, 

bumps, bare soil, worn down, variable hardness, slippery, unpredictable, 

weather (frozen, wet, muddy) used to explain the variability within a field 

as a negative perception.  

 

o When to use: When the athlete would use these words to explain his 

negative perceptions of the field quality.  

 



   130 

 

o Quote: “Umm I don’t know I guess they’re, they vary and like in terms 

like little bumps and like rolling hills on the fields and then some fields 

like won’t have good like turf coverage on all of it and I feel like more 

bare soil I guess yeah.” 

 

2. [NEGFPERFQUAL]Negative field performance qualities 

 

o Definition:  Words such as traction, stiff, unpredictable ball bounce, sharp, 

and field design sued to explain how the field negatively influenced the 

athlete’s sport performance.  

 

o When to use: When the athlete would use these words to explain how the 

field negatively impacted his performance or injury. 

 

o Quotes: “And honestly that’s almost more grippy because turf fields can 

get really grippy and it can cause you to twist an ankle or hyperextend 

your knee or something like that”, “I feel like certain conditions uh change 

the way the ball bounces so like on turf uh the ball is technically 

unpredictable when it bounces.” 

 

Behavior modifications 

 

1. [VOLCONPLAY] Voluntary conservative play 

 

o Definition: Athlete chooses to play more conservatively due to field 

conditions.  

 

o When to use: When the athlete indicated he consciously made decisions to 

play more conservatively due to field conditions.  

 

o Quote: “Um, I think that any time you have an inconsistent surface that 

people can’t depend upon—they will either play more conservatively and 

then injure themselves by playing differently or just, or go too hard and 

then have themselves that way as well.”  

 

• [AVOIDCONTACT] Avoid contact 

 

o Definition: Avoid contact with other players, avoid tackles, in games and 

practices.  

 

o When to use: When the athlete indicated he would purposely avoid contact 

with opponents due to conditions and perceptions of injury risk.  
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o Quote: “I avoided, yeah just contact opportunities in the, center of the field 

going into contact by choice was not on my mind.”  

 

• [AVOID] Avoid 

 

o Definition: Avoid poor field spots, run to a different area to avoid  

o When to use: When the athlete indicated he would purposely avoid contact 

with opponents due to conditions and perceptions of injury risk.  

 

o Quote: “Uh if it’s like grass and say there’s a dip or something and uh 

place or if there’s a little bit of mud I’ll try to avoid that area as much as 

possible.”  

 

• [AVOIDFALL] Avoid fall 

 

o Definition: Avoid falling on the field, avoid tackles  

o When to use: When the athlete would take measures to avoiding falling on 

the ground due to poor field conditions  

 

o Quote: “The last game maybe, where the ground was frozen. Um, that was 

maybe the only one where I consciously thought about like, ‘oh man! I 

don’t want to tackle this person or I don’t want to be tackled because the 

ground is frozen and I don’t want to touch the ground’. Um, that was 

probably the on—the big one”  

 

• [AVOIDKICK] Avoid kick  

 

o Definition: Due to how the ball bounced on the specific, avoiding kicking 

the ball as much  

 

o When to use: When the athlete indicated he or his team avoiding kicking 

the ball due to field conditions 

 

o Quote: “So we might not kick as much if we’re on turf, in a game.” 

 

• [AVOIDPASS] Avoid pass  

 

o Definition: Pass the ball to avoid having to carry it over a poor field area  

 

o When to use: When the athlete shared that he would pass the ball to a 

teammate in order to avoid having to carry it over a spot of poor field.  
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o Quote: “Um yeah if there’s like a general bad area I would usually try to 

stay out of contact in that area. I wouldn’t want to get tackled there if it’s 

you know what if its maybe super muddy I don’t wanna get muddy. Pass 

the ball before I get there sometimes.” 

 

• [SLOW] Slow  

 

o Definition: Athlete plays slower due to field conditions 

o When to use: When the athlete said he would play at a slower speed due to 

the field conditions. 

 

o Quote: Yeah, one game we had like a really wet game and like definitely 

at [home game field], it definitely like changes like how you play just like 

its slippery, or so you can’t cut as fast the-scrums are a little bit slower and 

not as contested so.  

 

2. [LIMMOD] Limited modification 

 

• [NOAVOID] No avoid  

 

o Definition: No avoidance of field areas or other player due to field 

conditions  

 

o When to use: When the athlete said that even with poor field conditions he 

did not make any modifications to his play.  

 

o Quote: “Uh typically no actually, because when I’m playing I don’t, I um I 

don’t, I don’t really think about like where I am.”  

 

• [BEHAVMODMIN] Behavmod min  

 

o Definition: Athlete made behavior modifications due to field conditions, 

but they were minimal.  

 

o When to use: When the athlete explained how he made minor changes to 

his game due to field conditions.  

 

o Quote: “Um. Usually the big one is if I know there’s like a dip or like a, 

uh, yeah sort of like a divot or something dangerous. I’ll, I’ll watch out for 

it if it’s just something where I notice that ok the field is not completely 

flat or it’s slightly rounded. Um. I generally won’t alter my play that 

much.”  
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3. [MODGAMEPLY] Modify game play 

 

• [ADJUST] Adjust  

 

o Definition: Due to field conditions, the athlete adjusts his play such as 

maneuvers and speed.  

 

o When to use: When the athlete indicated he changed his behavior in a 

game due to field conditions.  

 

o Quote: “Uh. Last game I was pretty cautious about accelerating.”  

 

• [ADJUSTEQUIP] Adjust equip  

 

o Definition: Due to specific field conditions, athlete adjusts his equipment 

in order to help himself manage the field conditions  

 

o When to use: When the athlete referenced he would change his equipment 

(cleats) depending on the field conditions.  

 

o Quote: “Um depending on if we’re playing on turf or grass it’ll change 

what kind of studs we wear.”  

 

• [DISCUSSWOFFIC] Discuss with officials  

 

o Definition: Due to poor field conditions, discuss with officials, such as 

asking to move scrum during a game for player safety.  

 

o When to use: When the field conditions were poor enough that the athlete 

chose to speak to the officials about game play.  

 

o Quote: “Right here there will be a hole in some places and we’ll be like 

“sir, can we move the scrum 2 meters to get out of this area?”  

 

• [AGGPLAY] Aggressive play  

 

o Definition: Playing more or less aggressive due to field conditions  

 

o When to use: Athlete suggests he adjusts the aggressiveness of his playing 

depending on field conditions  

 

o Quote: “Would I play more aggressively in practice if I was playing in the 

same place that I practice? Yeah, I think I probably would cause we’d be 

more used to it, yeah absolutely”, “The, when it-when it was really tough I 
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felt like everyone was a lot more timid in their play, um not as aggressive 

just um thinking more about avoiding the ground than anything else and 

um you know when the ground is really nice and soft and you don’t even 

have to worry about that as much we can play a lot, we can play a lot more 

aggressively and don’t have to think about, we can focus on our skills and 

what we’re trying to do.” 

 

4. [COMPSIT] Competitive situation:   

 

• [NOGAME] No game adjustment  

 

o Definition: Athlete did not make behavior modifications during game 

 

o When to use: Athlete does not make behavior changes during a game, 

even if he would during practice  

 

o Quote: “Probably not, in terms of like live game probably.”  

 

• [YESPRAC] Practice adjustment  

 

o Definition: Athlete made behavior modifications in practice  

 

o When to use: Athlete suggests he would change his behaviors during team 

practice  

 

o Quote: “Uh maybe, yeah.” When asked if he adjusts his play or maneuvers 

he makes based on the field with bad spots in practice  

 

Consequences/reactions: 

 

Via Self-fulfilling prophecy: 

 

• [DECPERF] Decreased performance 

 

o Definition: Player thinks a field looks poor and therefore has a bias 

towards the field and plays poorly or believes the field decreases his 

agility. 

 

o When to use: When player demonstrates their initial perception of the field 

caused a bias and affected how they played. 

 

o Quote: “Um I would say…if a field kinda looks bad, then I, I don’t really, 

typically don’t play as well on it…I genuinely have bias when a field 

doesn’t look good but I don’t have a bias if it’s if it looks really nice.”  
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Via Cause and effect: 

 

• [COGOV] Cognitive overload  

 

o Definition: Field conditions are a cause of concern and an extra thing for 

the athlete to think about during play.  

 

o When to use: When a player stated that they had to think about the field 

while playing because of poor field conditions.  

 

o Quote: Poor field conditions affect him because:  “Um I’d say um it 

causes you to like have one more thing to think about if there’s like one 

spot where it’s hard like hard to keep your footing or if there’s a spot 

where there’s a dip or a bump that you kinda have to think about like if 

your like if you’re in that area then you don’t wanna forget about it and 

hurt yourself in that area.” 

 

• [INVOLCONPLAY] Involuntary conservative play  

  

o Definition: Timid, conservative play due to field perceptions, without 

consciously making adjustments to play.  

 

o When to use: When played states that he made adjustments to his game 

without meaning to. 

 

o Quote: Because I think—even if, uh, even if you don’t realize you’re 

doing it, like, if you’re on a muddy field and you’re going to make a cut 

you’re gonna really slow down and make an effort to go a certain 

direction. So just inherently your play is going to really slow down a lot in 

bad conditions.  

 

 

• [DECPERF] Decreased performance: PLAY BAD, DECREASE AGILITY 

 

o Definition: Due to actual field conditions, the athlete has a poor 

performance  

 

o When to use: When athlete points of objective field conditions that 

affected his play 

 

o Quote: “Um yeah there’s definitely like fields that look nice and like if it’s 

just like just like a little bit of dew on the field like the grass will give and 
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like you just can barely can’t even cut, you can’t even keep your feet most 

of the time”  

 

Injury Occurrence:  

 

• [GDI] Ground-derived injury 

 

o Definition: An injury that occurred during the fall 2018 season due to the 

field or field properties as a contributing factor. 

 

o When to use: When an athlete indicated the injury happened because of 

the ground.  

 

o Quote: “My foot got stuck when I cut”, “So I kinda drove my shoulder 

into the ground”, “I cut really hard on my right foot and I just rolled my 

ankle.” 

 

• [NONGDI] Non-ground-derived injury  

 

o Definition: An injury that occurred during the fall 2018 season due to 

contributing factors other than the ground (i.e., hit with ball tackle, 

contact).  

 

o When to use: When an athlete mentions that their injury was caused by a 

tackle, another player, or other contributing factor  

 

o Quote: “It was a tackle, I was actually running down the sideline.”, “The 

person that I tackled just like fell on my chest.” 

 

Degree of adaption (INJURY): 

 

1. [VOLCONPLAY] Voluntary conservative play: 

 

• Avoid 

 

o Definition: Avoid the area of the field the injury occurred on 

 

o When to use: Athlete showed signs of avoidance to spot on the field where 

they sustained an injury 

 

o Quote: “Uh. I didn’t want to touch it. That’s for sure.”  

 

• Avoid contact 
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o Definition: Due to injury, athlete now avoids contact with other players, 

avoid tackles 

 

o When to use: Athlete discussed avoidance behaviors towards physical 

contact during play  

 

o Quote: “Um, I definitely was more looking for not necessarily on the field, 

but in terms of during play, I avoided contact opportunities when I was 

injured for sure.” 

 

• More aware 

 

o Definition: Not putting self in situations of high injury risk because more 

aware of risks.  

 

o When to use: Athlete is more in check with surroundings and risky 

situations during play 

 

o Quote: “Um, yup during rucks and everything. Like I cou-when I was on 

the ground in general I could definitely feel it, and was more aware of it.”  

 

• Decrease agility  

 

o Definition: Decreased agility or speed due to injury 

o When to use: When the played discussed that due to his injury he saw a 

decrease in agility, speed, etc.  

 

o Quote: “Um, significantly during practice, it was healed by the next game 

but it definitely slowed down my running, and decreased my agility.”  

 

2. [NOADAPT] No adaptation  

 

• No adapt 

 

o Definition: Injury has no effect on athlete, no modifications made to his 

play 

 

o When to use: Athlete shows no sign of change due to sustained injury  

 

o Quote: When asked if he has made adaptations since his injury, “Probably 

not, no.” 
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