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Martin, S. (2018). Are perfectionistic and stressed athletes the main victims of the « silent 

epidemic »? A prospective study of personal and interpersonal risk factors of overuse injuries 

in sport (Master’s thesis). School of Health and Welfare, Halmstad University. 

Abstract 

Background: Overuse injuries (OI) account for a substantial part of sport injury incidence 

among athletes of various sports and levels. They lead to serious consequences for athletes’ 

physical and mental health, as well as athletic performance. Despite the gradual onset of 

symptoms, athletes often persevere in training and competing. The present study aimed to 

identify psychological risk profiles suggested to explain maladaptive behaviors prior or in 

response to first signs of overuse injuries. Design: Prospective cohort study. Methods: 149 

athletes representing 10 individual and team sports responded to a range of questionnaires 

regarding personal (athletic identity, perfectionistic concerns, grit and negative life stress) and 

interpersonal (coach-athlete relationship) psychological traits. By using the mobile application 

Briteback®, participants subsequently answered the OSTRC Overuse Injury Questionnaire on 

a weekly basis during a 10 weeks period. A latent profile analysis was used in order to identify 

different psychological profiles. Results: Athletes were classified into 3 latent profiles 

regarding their psychological characteristics: profile 1 was labelled a “perfectionistic OI risk 

profile”, profile 2 a “negative stress OI risk profile” whereas profile 3 was called a “low risk 

profile for OI”. Indeed, athletes in profile 1 and 2 were found to be significantly more often 

affected by overuse problems than individuals in profile 3 (71% of the time, χ² (2) = 9.62, 

Hedges’ g = (0.71), p < .01 and 70% of the time χ² (2) = 9.13, Hedges’ g = (0.68), p < .01 vs 

45% of the time), with athletes in profile 1 also experiencing more substantial overuse problems 

than for profile 3 (35% vs 21% of the time; χ² (2) = 4.12, Hedges’ g = (0.50), p < .05). 

Conclusions: Our findings support the existence of two “risk profiles” in which athletes are 

characterized either by elevated perfectionistic concerns or by high negative stress. These 

findings could be explained by the perseverative and rigid personality of perfectionistic 

concerns individuals and by the hypothesis of a synergy between psychological and 

physiological stress for negative stressed athletes. Coaches should pay particular attention to 

the psychological characteristics of their athletes in order to prevent overuse injury occurrence 

and worsening, especially those with high perfectionistic concerns and negative life stress. 

Cognitive behavioral interventions supporting at-risk athletes in reframing their rule-governed 

behaviors might decrease the risk of overuse problems. 

Key-words: Psychological factors, overuse injury, prospective study, risk profiles, prevention. 



 
 

Martin, S. (2018). Är perfektionistiska och stressade idrottare de främsta offren för den "tysta 

epidemin"? En prospektiv studie av personliga och interpersonella riskfaktorer för 

överanvändningsskador i idrott (Magisteruppsats). Akademin för Hälsa och Välfärd, 

Högskolan i Halmstad. 

Sammanfattning 

Bakgrund: Överbelastningsskador (OS) står för en väsentlig del av idrottsskador hos 

idrottare av olika sporter och nivåer. Att råka ut för en överbelastningsskada kan få allvarliga 

konsekvenser för idrottarens fysiska och psykiska hälsa, såväl som dennes prestationsförmåga. 

Syftet med studien var att, baserat på psykologiska variabler, identifiera profiler samt att 

undersöka eventuella skillnader i skaderisk mellan de identifierade profilerna. Design: 

Prospektiv kohortstudie. Metoder: 149 idrottare som representerade 10 individuella- 

respektive lagsporter svarade på en rad frågeformulär angående personliga (idrottsidentitet, 

perfektionistiska problem, grit och negativ livsstress) och interpersonella (förhållande mellan 

idrottare och coach) faktorer. Genom att använda den mobila applikationen Briteback® 

besvarade deltagarna därefter OSTRC formulär för överbelastningsskador varje vecka under en 

10 veckorsperiod. En latent profilanalys användes för att identifiera olika psykologiska profiler. 

Resultat: Idrottare delades, baserat på de psykologiska variablerna, in i 3 latenta profiler. 

Deltagarna i Profil 1 karaktäriserades som en "perfektionistisk OS risk" grupp, deltagarna i 

profil 2 karaktäriserades som en grupp med höga nivåer av "negativ stress OS risk" medan 

deltagarna i profil 3 karaktäriserades som en " låg risk" grupp för OS. Verkligen, idrottare i 

profil 1 och 2 drabbades oftare av av symptom på överbelastningsskador än individer i profil 3 

(71% av tiden, χ2 (2) = 9,62, ES = (0,71), p <0,01 och 70% av tiden tiden χ² (2) = 9,13, ES = 

(0,68), p <0,01 vs. 45% av tiden). Vidare upplevede idrottare i Profil 1 också högre nivåer av 

allvariliga symptom på överbelastningsskador än idrottare i profil 3 (35% vs 21% av tid; x (2) 

= 4,12, ES = (0,50), p <0,05). Slutsatser: Resultaetn visade att det fanns två "riskprofiler" för 

överbelastningssakdor där idrottare präglas antingen av förhöjda nivåer av perfektionism eller 

av höga nivåer av negativ stress. Baserat på detta bör tränare ägna särskild uppmärksamhet åt 

idrottares psykologiska egenskaper för att minska risken för överbelastningsskador.  

Nyckelord: förebyggande, prospektiv studie, psykologiska faktorer, riskprofiler. 

Överbelastningsskada. 
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Introduction 

I saw injuries that previously were only seen in older individuals: degrading cartilage in the 

hip, shoulder, and knee areas, wear on tendons... in people who are 15 to 20. That’s 

incredibly serious. It’s what I would call “a silent epidemic”. These kinds of injuries have 

increased dramatically in the past few decades.  

(Dr. Thomas Eriksson, former high jumper, national team doctor of Swedish Athletics, 2009 – 

2010) in The Price of Gold (Brånstad & Rydén 2012) 

 

Overuse Injuries in Sport: which Extend for which Consequences?  

Research has shown that the sport injury incidence at a sub-elite level in various Olympic 

sports is of approximately 14 and four injuries for 1000 hours of competition and practice 

exposure, respectively (Hootman, Dick, & Agel, 2007). Of those, between 30% and 40% can 

be classified as overuse injuries (Yang et al., 2012). This rate is even more substantial in specific 

sports. In youth track and field athletes, for example, 76% of injuries were classified as overuse 

(Huxley, O’Connor & Healey, 2014). Overuse injuries commonly refer to “a category of sport-

related injuries that result from cumulative trauma or repetitive use and stress” (Yang et al., 

2012, pp. 198). Unlike traumatic injuries, which are typically caused by a single traumatic 

event, overuse injuries often are the result of many repetitive minor insults. They result when 

the destructive process of applied stress exceeds the reparative process. In other words, if the 

tissue is not able to repair itself because of repetitive microtraumas, musculoskeletal overuse 

injuries occur (Fischer et al., 2016). The following structures can be affected by overuse injury: 

tendons, bursae, cartilage, bone, and the musculotendinous unit. For the purpose of this study, 

we will follow the recommendation made by Roos and Marshall (2014) that the term ‘‘overuse’’ 

should only be used in regard to the mechanism of injury, and consequently should only include 

those characterized by (1) a mechanism of gradual onset, and (2) an underlying pathogenesis 

of repetitive microtrauma. Overuse injury are commonly observed in aerobic low-contact sports 

that involve long training sessions such as running, swimming or cross-country skiing 

(Ristolainen et al., 2010). However, they are also often reported on sports associated with 

repetitive performances requiring skill, technique and power (Hess, Cappiello, Poole, & Hunter, 

1989), such as floorball, handball and volley-ball (Clarsen et al., 2015). Over a period of 13 

weeks, Clarsen, Myklebust and Bahr (2012) reported a prevalence of 75% of athletes affected 
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by overuse conditions in either the knee, lower back or shoulder, among both aerobic and team 

sports. Therefore, overuse injuries can be viewed as a substantial phenomenon in sport. 

These injuries consequently lead to various detrimental consequences in terms of sport 

performance and physical health. In average, 36% of the athletes experience substantial overuse 

problems each week, resulting in moderate to major training volume and performance drops 

(Clarsen et al., 2012).  Furthemore, Hägglund et al. (2013) reported that final league ranking 

and mean points per league match in professional football was positively associated with player 

match availability. Overuse injuries have also been linked to impairment of athletes’ physical 

health. As an example, Drawer and Fuller (2001) highlighted that nearly half of the former 

players retired from English professional football because of injury, most of which (58%) were 

overuse injuries. This is not anecdotal to stress that 32% of this population have been further 

medically diagnosed with osteoarthritis in at least one of the lower limb joints. 

Still concerning overuse injury consequences, chronically injured athletes may be also 

particularly vulnerable to stress’ negative consequences. More specifically, DeLongis, Coyne, 

Dakof, Folkman and Lazarus (1982) suggested that hassles - the repeated or chronic strains of 

everyday life - are more relevant than acute, cataclysmic events to predict psychologic and 

somatic symptoms. Consequently, it is perhaps easier to develop a coping strategy during a 

crisis situation (e.g. a severe acute injury) than in constant and repeated daily episodes of stress 

(e.g. when experiencing a long term overuse injury). The absence of significant decline for the 

scores on intrusive thoughts and avoidance with increased overuse injury duration (Shuer & 

Dietrich, 1997) is suggestive of the athletes' continued difficulty with processing their injuries. 

The social visibility of an acute injury (e.g. impossibility to walk, use of crutches) allows an 

athlete to preserve his status. Conversely, athletes experiencing an overuse injury may feel 

difficulties to deal with a paradox: the injury is not directly observable, despite its consequences 

on sport participation and performances. Consequently, athletes that are unable to train or 

perform at a standard level although apparent reasons might be even more stigmatized 

(Roderick, Waddington, & Parker, 2000) than athletes who sustained an acute injury, and may 

experience a greater and longer threat of the “athletic-self”.  Sometimes they use nonsteroidal 

anti-inflammatory medications, cortisone injections... to contend with the pain, in a determined 

attempt to continue to train and compete. “This behavior, accepted in the athletic milieu as a 

short-term solution, can create long-term problems both physically and emotionally” (Shuer & 

Dietrich, 1997). 
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Overuse Injuries: a Multifactorial Etiology 

As outlined by the Translating Research into Injury Prevention Practice (TRIPP) framework 

for research leading to real-world sports injury prevention (Finch, 2006), the first step in the 

sequence of sport injury prevention research is to describe the magnitude of the problem in 

terms of the frequency and severity of injuries. The data provided above show that overuse 

injury is a widespread problem associated with substantial consequences for physical and 

psychological health, as well as for sport performance. The present study has been developed 

within the second step of the model that is to map the causes and mechanisms of injuries. 

Indeed, in order to prevent such dramatic outcomes, and to slow down this “silent epidemic”, 

it is crucial to identify the possible risk factors of overuse injuries. 

In this regard, aetiology of overuse injury has been shown to be multifactorial. Overuse 

injuries are likely, in comparison to acute injuries, more dependent to physiological processing 

affecting training adaptation and recovery (Appaneal & Perna, 2014). Indeed, the specific 

literature in physiology of sport injury reveals that overuse problems result from the interplay 

between functional over-reaching, repeated exposure to microtrauma and the periodicity of 

recovery (Di Fiori et al., 2013). As opposed as “acute injuries”, that typically have a beginning 

and an end, the onset of overuse-related symptoms and disability is gradual and the point at 

which they can be called an “injury” is blurred (Clarsen et al., 2015). The typical scenario 

injury-surgery/treatment-rehabilitation-return to full sport participation seems not to match the 

process of overuse problems that often result in chronic disability associated with day-to-day 

variation in symptoms. Particularly, psychological factors have been suggested to play a 

significant role within this specific pattern of apparition, and to be more important factors than 

for traumatic injuries (Appaneal & Perna, 2014). 

 

Psychological Approach to Overuse Injuries 

In the area of psychology of sport injury, the stress-injury model (Williams & Andersen, 

1998) is probably the most common model used to explain the relationship between 

psychological factors and injury. In a recently published systematic review the results showed 

that psychological variables suggested as risk factors in model (notably the history of stressors 

category) to predict a substantial amount of the injury rate (Ivarsson et al., 2017). One limitation 

with the model, however, is based on the stress-response, which may occur when the athlete 

experiences a stressful situation (i-e an injury-risk situation), and therefore would be mainly 

relevant to explain traumatic injuries (Williams & Andersen, 2007). In other words, the onset 
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of the acute stress-response, which involves disruption’s in athlete’s cognitive/attentional and 

physiological functioning (e.g. peripheral narrowing), is presumed to not be present at the onset 

of overuse injuries which are gradual in nature. Researchers have acknowledged several other 

limitations of the model (for a summary see Johnson & Ivarsson, 2017). For example, the 

models narrow focus on cognitive stress responses, by omitting the importance of behavioral 

and physiological stress. The model also focuses on intra-individual factors and therefore seems 

limited in encompassing the sociocultural context. Yet, team climate and cultural norms can, 

for example, be related to maladaptive behaviors, such as neglecting recovery (Tibbert, 

Andersen, & Morris, 2015). Indeed, the culture of sport glorifies heroism, strength and courage 

and underlines such adages as “no pain, no gain” or “hurt is temporary, pride is forever” (Shuer 

& Dietrich, 1997). Because of the gradual symptoms of overuse injuries, such as pain and 

functional limitations, athletes often continue to train and compete despite the presence of 

overuse conditions. In the face of a worsening problem, they may try to adapt their training, for 

instance by avoiding the most painful activities, and may abuse of medication such as NSAIDs 

(Tscholl, Junge, & Dvorak, 2008). Furthermore, athletes may choose to defer time loss if 

possible, for example, by postponing rest or treatment until off-season periods which are not 

always covered in injury surveillance studies (Clarsen et al., 2012). It is not until after these 

attempts at injury management have failed, when the "minor disabilities" interfere with training 

programs to such a degree that it is apparent to coaches and teammates alike, that athletes will 

cease participation in training and competition. 

While the original model emphasises this isolated stress-response, the preponderance of 

studies have principally researched cognitive, intra-individual features thought to predispose an 

athlete to injury. In addition, the fact that the inciting events (repetitive micro-traumas over 

time) are often quite distant from occurrence of overuse injuries (Meeuwisse & Bahr, 2009) 

suggests that the influence of the psychological characteristics of an athlete may not be observed 

in the isolated timespan of the stress-response, but more likely over a wider period of time. This 

assumption leads to the hypothesis whereby the process involved take time to unfold, and 

consequently allows factors of different nature to be cognitively integrated by the athlete to 

make decision in terms of behaviors (Richardson, Andersen & Morris, 2008). These factors, 

and the subsequent behaviors that might predispose an athlete to overuse injuries are discussed 

in the following section. 
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Theoretical Framework: the Overtraining Risks and Outcomes Model 

Because overuse injuries have been found to be closely related to poor load management and 

overtraining processes (Soligard et al., 2016), a more relevant model to explain overuse injury 

causation could be the overtraining risks and outcomes model (OT risks and outcomes model, 

see Figure 1) suggested by Richardson et al. (2008). Indeed, the model addresses the following 

question: “what happened in an athlete’s past that led to the development of overtraining 

behaviors, and what is going on in the present to drive or maintain such behaviors” (pp. 170)? 

The process, which typically lasts several weeks or months, is suggested to cross four steps. In 

the first step, several risks factors are presented in dynamic interactive relationships that 

influence athlete beliefs and behaviors in the second step. These factors are clustered into three 

categories: situational factors, intrapersonal variables and interpersonal influences. The first 

category encompasses different aspects such as career transitions or non-sport events-life crises. 

The intrapersonal category refers to both physical (e.g. fitness level) and psychological (e.g. 

fear of time-off, super-motivation) characteristics. The last category, whose influence is often 

underestimated, is of a particular relevance because it goes beyond the intra-individual level. 

Indeed, injury rates in elite sport have remained largely unchanged overall since 2000 (e.g. in 

football, Ekstrand, Waldén, & Hägglund, 2016), suggesting that preventive strategies targeting 

athlete-related risk factors are not, on their own, sufficient to significantly reduce injury rates 

at elite level (Ekstrand et al., 2017). By accounting for interpersonal influences, the model 

highlights additional factors such as relationships with coaches, patterns of reinforcement for 

OT behaviors or contingent dispersal of love and approval. A broader category is finally 

described as the socio-cultural context or environment in which the other factors are imbedded. 

All together, these factors lead to early signs (step 2 of the OT risks and outcomes model) 

that reflect a first stage of stress/recovery imbalance. Different markers such as muscle soreness 

or minor injuries, unexpected decreases in performance and psychological states (e.g. guilt 

about missed or reduced training, anxiety related to communicating with coaches or others 

about fatigue) are suggested. The third step of the model emphasizes the athletes’ behavioral 

responses to the OT signs. These responses are also influenced by psychological factors from 

the risk factors category. The model assumes that athletes may respond either in an adaptive, 

or in a maladaptive way. The adaptive behavioral responses are supposed to lead to a 

stress/recovery balance as outcome (step 4) whilst the maladaptive behavioral responses 

including ignorance of stressors and need for recovery lead to consequent experience of adverse 

outcomes. The AREA model of affective adaptation (Wilson & Gilbert, 2008) shows that 
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people attending to self-relevant, unexplained events (such as perception of abnormal body 

sensations) will react emotionally to these events. In order to reduce the negative emotions that 

occurs, they engage in thought patterns and behaviors that may range from catastrophizing and 

avoidance, to increase and denial (Leeuw et al., 2007). Note that an athlete’s negative emotions 

related to the new sensation can be relieved even by an incorrect, dysfunctional explanation of 

the pathological process that has begun (Timpka et al., 2015).  

 

Because of their gradual pattern, overuse injury might be a warning signal (present at the 

early signs step) for upcoming overtraining but also a more adverse outcome of prolonged 

overtraining. According to the OT risks and outcomes model, psychological factors may play a 

significant role at all stages of the process. However, there is still scarce evidence about the 

relation between psychological variables and overuse injuries, due to insufficient studies that 

have systematically investigated the question (Johnson, Tranaeus, & Ivarsson, 2014). 

Figure 1. The overtraining risks and outcomes model (Richardson et al., 2008) 
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Particularly, there is a need to identify potential “risk profiles” in order to develop preventive 

measures. 

In line with the OT risks and outcomes model, psychological factors of overuse injuries can 

be classified in two different categories: personal factors and inter-personal factors including 

cultural aspects. This distinction is also supported by two recent qualitative studies in which 

athletes and coaches were interviewed regarding their experiences of potential factors before 

the onset of an overuse injury (Tranaeus et al., 2014; Van Wilgen & Verhagen, 2011). 

 

Personal Factors and Overuse Injuries 

“Stressful life events” was the first category of factors expressed by athletes as being 

experienced prior to overuse injuries. Athletes highlighted several sources of stress, particularly 

previous injuries, stress in life (e.g. broken relationships) and stress related to sport (e.g. internal 

pressure in the club) (Tranaeus et al., 2014). In another qualitative study (Van Wilgen & 

Verhagen, 2011), athletes and coaches from ten different sports that had to deal with overuse 

problems mentioned features related to stress, such as “how I deal with mental stress” or “not 

coping adequately with pressure” as risk factors. A common overuse problem observed among 

athletes and being regarded as functionally limiting is back pain. Stress related-factors have 

been found to be related to back pain apparition as well as chronification in the athletic 

population, and abundant findings from the general population support this observation 

(Heidari, Hasenbring, Kleinert, & Kellmann, 2017). Furthermore, it has been suggested that 

psychological stress experienced by athletes could have synergetic effects with the physical 

stress of training, and consequently may make athletes more vulnerable to the negative health 

effects of training through the balance of the immune system (Clow & Hucklebridge, 2001). 

Because it also appeared that the category “history of stressors” was the strongest predictor of 

injuries among the factors suggested by the stress-injury model, it is likely that similar 

observations could be found for overuse injuries specifically. 

According to the athletes themselves (Tranaeus et al., 2014; Van Wilgen & Verhagen, 2011), 

being passionate by their sport can be associated to risky behaviors such as “always giving it 

all during training”. These behaviors could refer to the concept of grit, which captures trait-

level perseverance and passion for long-term goals (Duckworth & Quinn, 2009), and entails the 

capacity to sustain both effort and interest in projects that take months or even longer to 

complete. Although grit has been found to predict positive outcomes, particularly achievement 
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in challenging domains, persevering in an attempt to train and compete normally despite the 

first signs of overtraining or overuse symptoms could be interpreted as maladaptive coping 

behaviors. This tendency to neglect warmings signs and don’t pay attention to pain as been 

referred as carelessness with body, and could be seen as a coping strategy close to denial: “The 

pain was not at the level where I would give up” (Tranaeus et al., 2014). Athletes with early 

signs of overuse issues were found to react by blaming themselves, which causes them to hide 

their complaints for as long as possible (Timpka et al, 2015). This is a maladaptive coping 

behavior since athletes try to carry on with the training load precisely when their body would 

need a period of rest and restoration. 

Another key component is athletic identity, which has been defined as the degree to which 

an individual identifies with the athlete role (Brewer,Van Raalte, & Linder, 1993). Kendzierski 

(1988) found that individuals for whose exercise was a good self-descriptor and important to 

their self-image engaged in an array of exercise behaviors to a greater extent than others, 

suggesting a relation between athletic identity and quantity of training. Having a high athletic 

identity has been suggested to exacerbate the emotional burden of an athlete experiencing an 

injury that impairs his ability to perform in his sport (Brewer et al., 1993). This could increase 

the likelihood of using denial as a coping strategy when experiencing the first signs of an 

overuse injury. Having a strong, exclusive identification with the athlete role may also 

strengthen this pattern of reaction, particularly for semi-professional and professional athletes 

that have to train and compete no matter what. This is particularly the case in team sports where 

game time and performances have a direct impact on players’ value and money rewards 

(Rasera, 2012). 

Finally, the literature suggests perfectionism to be a potential personal factor related to 

overuse injuries. Defined as “a personality disposition characterized by a tendency to strive for 

perfection and to evaluate the self in a critical manner” (Cox, Enns, & Clara, 2002), 

perfectionism can be divided into distinct dimensions. Personal standards perfectionism 

involves a self-oriented tendency to set highly demanding standards and to strive for their 

attainment, and is referred to the functional side of the construct. Conversely, evaluative 

concerns perfectionism (ECP) entails a socially prescribed tendency to evaluate oneself harshly, 

to doubt one’s capacity to bring about desired outcomes, and to perceive that others require 

perfection from oneself. This dimension has been related to unhealthy outcomes (e.g. anxiety, 

anger, burnout) among athletes (Gaudreau & Antl, 2008). There are findings suggesting that 

athletes high in perfectionistic concerns train harder and for longer than their counterparts with 
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low values (Madigan, Stoeber, & Passfield, 2017), making them susceptible to overuse injuries. 

Although the training load is supposed to be thoroughly monitored by coaches, athletes use to 

perform longer and/or more intense training, or perceive loads as significantly harder than what 

was intended by their coach (Soligard et al., 2016). Athletes reported having intentionally 

increased training because they had set additional goals such as losing weight (Tranaeus et al., 

2014). In addition, self-critical perfectionism is linked to psychosomatic symptoms (Dunkley 

& Blankstein, 2000), which may resembles the ones of overuse injuries (e.g. backaches, general 

stiffness). 

 

Inter-personal Factors and Overuse Injuries 

Because an athlete’s performance is never a one man show, we should go beyond the intra-

individual level when examining the determinants of his/her behaviors and have a look on the 

surroundings. Based on this premise, the conceptual framework advanced by Iso-Ahola (1995) 

emphasizes that for successful performance, an athlete’s intrapersonal (e.g. intrinsic 

motivation) and interpersonal (e.g., coach–athlete relationship) psychosocial factors are 

required to be developed. 

Psychosocial factors emerged as a core theme from athletes having experienced overuse 

problems (Tranaeus et al., 2014). Lack of communication was first reported as a problem when 

the athletes experienced mistrust of trainers and felt stress when decisions made to their 

disadvantage were not explained. But the theme showing the highest conformity was “low 

acceptance of complaining”. Athletes confessed that they do not complain unless it is really 

painful or serious, due to wanting “not to be considered as whiners”, or “coaches not accepting 

talk about complaints”.  Similar features were expressed by coaches themselves when they 

reported that having “a bad relationship with their athlete’s” and “not understanding the athlete” 

could make them “the cause of an injury” (Van Wilgen & Verhagen, 2011). Using a prospective 

design, Pensgaard, Ivarsson, Nilstad, Solstad, and Steffen (2018) reported a credible positive 

association between perceived negative life event stress from the coach and the risk of overuse 

injuries. The authors hypothesized that players who have conflicts or difficulties 

communicating with their coach may under report-pain and emerging injuries to avoid 

increasing the conflict further (and probably to save their place in the team). In addition, it was 

suggested that “from the coach’s perspective, it may be difficult to interpret the signals from 

the player and thus, the coach may perceive lack of effort as a sign of silent protest and not a 

way for the player to reduce impact or load” (pp. 6).  
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Jowett and Meek (2002) defined coach-athlete relationship as the situation in which coaches’ 

and athletes’ emotions, thoughts, and behaviors are mutually and causally interconnected. 

Subsequently, the interpersonal constructs of closeness, commitment, and complementarity 

were utilized to define broadly coaches’ and athletes’ emotions, thoughts, and behaviors, 

respectively (Jowett & Ntoumanis, 2004). Lack of closeness, co-orientation (a previous 

construct that replaced commitment), and complementarity in the coach–athlete relationship 

was linked with interpersonal conflict (Jowett & Meek, 2002). In a study with Olympic 

medallists, Jowett and Cockerill (2003) found that shared knowledge and understanding that 

emerged from self-disclosure, social influence enabled coaches and athletes in reacting 

sensitively and appropriately to each other’s needs, aspirations, and problems. Thus, coach-

athlete relationship may be of a particular importance when it comes to decision-making 

regarding training load to monitor the stress/recovery balance, a key variable in overuse injury 

causation. 

Finally, coaches could be regarded by athletes as the guardians of sport culture and norms. 

Coaches’ and sport scientists’ views on risk factors for overtraining embody this assumption 

(Richardson et al., 2008). Sociocultural environment can influence athletes to increase their 

training to excessive levels through reinforcement for attitudes and beliefs that support 

overtraining and through reward for pushing very hard in training. Because sport is often 

organized hierarchically so that coaches have enormous power, coaches are often the key-

person in this process, for instance by spreading out the “more is better” mantra or by relaying 

media’s beliefs which treats the injured athlete who plays on as a hero. Coaches often inculcate 

this resistant relationship to one’s body throughout his education in the young categories. Some 

athletes even mention a natural selection: “they were screaming at us all the time, they never 

allowed us to be injured. You get hurt, you train...” (Rasera, 2012). Sometimes, team sport 

athletes “make a deal” with medical staff members by intentionally hiding their physical status 

to the coach to avoid being labelled as injured. This almost unrelenting pressure on athletes to 

continue playing despite first signs of injury has been suggested to exact a heavy cost from 

many of them in terms of pain, injury and long-term chronic disability (Roderick et al., 2000). 
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Objectives 

Regarding the above-mentioned literature, it appears that people are likely to behave 

depending on a variety of factors , and that multiple types of influences operate together, 

simultaneously, to create the overall behavior prior, and responding pattern to the first signs of 

overuse problems of the individual. This idea of simultaneous, complex and dynamic interplay 

of different factors within the individual has however, to our knowledge, never been empirically 

tested in the context of an athletic season in natural settings. Previous studies have typically 

used a traditional variable-oriented approach, where different variables (e.g. stress factors) are 

related to the outcome of interest (e.g. injury incidence) in a linear fashion and interpreted at a 

between-person level. Despite their interesting findings, these studies do not directly target the 

hypothesis, defended by the theoretical framework of Richardson et al. (2008) of different 

primary drivers of overuse injuries coexisting within the individual to different degrees and the 

potential interactions between these factors (pp. 173). In order to capture this kind of 

hypothesized complex simultaneous interplay within the person, researchers within the field of 

sport and exercise psychology recently started to adopt a more person-oriented approach with 

regard to different topics, such as motivation for exercise (Lindwall et al., 2017). The use of a 

person-oriented approach when analysing the data could provide a particularly relevant and 

unique insight in the underlying psychological antecedents of overuse injuries, particularly 

because it allows identification of different profiles. 

The purpose of this study was to: (a) identify different psychological profiles, based on 

different personal and interpersonal characteristics in a population of competitive athletes; and 

(b) examine potential differences in the frequency of overuse injuries across these different 

latent psychological profiles. 
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Methods 

Participants 

Inclusion criteria included a minimum age of 16 and being an active competitive athlete. 

Among the 493 athletes that have been approached by direct contact or email (Briteback® 

invitation), 197 (40%) have consented to participate and agreed to the ethical considerations. 

169 (34%) subsequently returned the baseline data (the 5 psychological questionnaires). During 

the 10-week follow-up, 8 participants dropped from the study. 3 explicitly mentioned that they 

had lost their motivation, 1 sustained health problems that prevented her from training, and 4 

sustained severe traumatic injuries and had to stop practicing. Finally, 12 participants reported 

insufficient data to be included in the final database. An overview of participant selection and 

drop-out is given by Fig. 1. The 149 (30%) remaining participants have been included into 

analysis. They were 105 males and 44 females with a mean age of 27.90 (SD = 12.79) involved 

in either French or Swedish sport clubs. They represented a variety of individual (N = 74) and 

team (N = 75) sports including track and field, trail and long-distance running, triathlon, 

weightlifting, basketball, rugby, football, volleyball and handball. Athletes reported competing 

at various levels ranging from local/departmental (N = 48; 32%) to national/international (N = 

36; 24%), with the rest of the cohort (N = 65; 44%) involved at a regional level. The average 

participation experience in their respective sport was 11.29 years (SD = 6.94). 59 athletes (40% 

of the cohort) reported having sustained a severe time loss injury (resulting in at least 30 days 

of absence) within the last season, and 39 (26%) informed that they were currently involved in 

injury prevention activities. The study was approved by the regional ethical board. 
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Measures 

Background questions.  At the beginning of the study, data were collected regarding 

gender, age, sport, sport experience, level of participation, and history of injury. Participants 

were also asked if they were currently involved in any injury preventive activity. 

 

Negative life stress.  The Life Events Survey for Collegiate Athletes (LESCA), developed 

by Petrie (1992), has been used to measure athletes’ history of life-event stressors. The LESCA 

is a list of 69 life events. Athletes were asked to indicate which events they had experienced 

within the previous 12 months and then to rate what kind of an effect each event had on their 

life when it occurred. Valance and intensity of the stressors were measured on an 8-point Likert 

type scale ranging from –4 (extremely negative) to +4 (extremely positive). A score of negative-

life-event stress was calculated by summing the score of all experiences that athletes indicated 

as negative. Only the negative-life-event subscale was scored, as this variable has consistently 

demonstrated associations with injury occurrence including overuse injuries (Steffen, 

Pensgaard, & Bahr, 2009) whereas few studies reported a relationship between positive-life-

Figure 2. Flowchart of participant selection and drop-out 
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stress and injury (Deroche, Stephan, Lecocq, & Le Scanff, 2007). The LESCA has 

demonstrated validity and adequate test–retest reliabilities (.76–.84). 

 

Grit.  Duckworth and Quinn’s (2009) Short Grit Scale (Grit–S) has been used to measure 

grit trait among athletes. Based on the original 12-item self-report measure of grit (Duckworth, 

Peterson, Matthews, & Kelly, 2007), this short version retains the two first order factors of 

consistency of interest and perseverance of effort. Participants were asked to respond to eight 

items measured on a 5-point scale ranging from not like me at all to very much like me, with 

reversed scores for items 1, 3, 5 and 6. The Grit-S shown improved psychometric properties 

and acceptable internal consistency, with alphas ranging from .73 to .83 across different 

samples, and has been recently suggested to predict sport-specific engagement among 

competitive athletes (Larkin, O’Connor, & Williams, 2016). 

 

Athletic identity.  Athletic identity was measured by a short version of the Athletic Identity 

Measurement Scale (AIMS). The original unidimensional AIMS (Brewer,Van Raalte, & 

Linder, 1993) consisted of 10 items. Brewer and Cornelius (2001) subsequently indicated that 

three items from the 10-item measure performed poorly and therefore should be deleted prior 

to factor analysis. Their results indicated that the abbreviated 7-item AIMS was a 

multidimensional measure in which 3 subscales assessing social identity, exclusivity, and 

negative affectivity loaded in one higher-order athletic identity factor, with a an internal 

reliability coefficient of .81. This 7-item scale, which has been further cross-culturally validated 

(Visek, Hurst, Maxwell, & Watson, 2008) was used for the current investigation. The AIMS 

requires participants to respond to seven items designed to assess identification with the athlete 

role on a 7-point Likert’s scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

Participants’ athletic identity is measured by a total composite score generated by a summation 

of the scores for the 7 items, with higher scores indicating stronger identification with the athlete 

role. 

 

Perfectionistic concerns.  Perfectionism was measured by the brief Frost-Multidimensional 

Perfectionism Scale (F-MPS; Cox, Enns, & Clar, 2002), a 22-item survey derived from the 

original instrument develop by Frost, Marten, Lahart and Rosenblate (1990). The brief F-MPS 
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enables to measure five sub-dimensions of perfectionism: concerns over mistakes (five items), 

doubts about actions (three items), parental pressure (five items), personal standards (five 

items), and organization (four items). Following the recommendations of Gaudreau and Antl 

(2008), a twenty-third item was added, given that doubt about actions had a low internal 

consistency in the validation study of Cox et al. (2002; α= .63). Subjects responded on a 5-point 

scale with 1 anchored by strongly disagree and 5 anchored by strongly agree. Regarding its 

linkage with negative outcomes, only the broad dimension evaluative concerns perfectionism 

(ECP) has been kept for analysis. ECP incorporates the constructs of concerns over mistakes, 

doubts about actions, and parental pressure from Frost and colleagues’ (1990) 

conceptualization, as well as the  facets  of  socially  prescribed  perfectionism  from  Hewitt  

and  Flett’s  (1991) model. Because this second questionnaire has not be administered for 

practical reasons, the three sub-dimensions of the F-MPS were assumed to reflect the broad 

dimension of ECP (reliability estimates ranging from .63 to .84).  

 

Coach-athlete relationship.  Coach-athlete relationship has been measured by the athlete 

version of the Coach–Athlete Relationship Questionnaire (CART-Q), originally validated by 

Jowett and Ntoumanis (2004). The CART-Q is a self-reported instrument designed to assess 

affective, cognitive, and behavioral aspects of the coach–athlete relationship measured by the 

closeness, commitment and complementarity subscales, respectively. Closeness (4 items) refers 

to feeling emotionally close with one another in the coach–athlete relationship, commitment (3 

items) refers to the intention of a person to maintain an interpersonal relationship and 

complementarity (4 items) reflects coaches’ and athletes’ complementary or cooperative 

interactions, especially during training. Cronbach’s α coefficient for the higher-order Coach–

Athlete Relationship scale was 0.93. The 11 items are all formulated as statements (e.g. ‘‘I trust 

my coach’’; “When I am coached by my coach, I feel at ease”) and measured on a 7-point 

Likert’s scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree).  

For the purpose of this study, participants who indicated training without the supervision of a 

coach (N = 28; 19% of the cohort) did not answer to the CART-Q. Most of them were long 

distance runners. 

 

Overuse injuries.  The inconsistent pattern of overuse injury is of a particular importance 

when considering the registration method used to record their occurrence. In the sport injury 
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surveillance literature, these methods are based on a consensus statement for the study of 

injuries in football (Fuller et al., 2006) and later adapted for other sports (Junge, 2008). Under 

these methods, injuries are most of the time registered prospectively by researchers or team 

medical personnel using the “time-loss” definition (injuries leading to the athlete being unable 

to fully participate in normal training and competition for at least one day) or the “medical 

attention” definition (injuries leading to the athlete seeking attention from a qualified medical 

practitioner). However, these methods don’t fully capture overuse injuries, because more than 

half of them (50.8%) result in no time loss from sport (Yang et al., 2012). 

Consequently, overuse injuries were recorded through the use of the Oslo Sports Trauma 

Research Centre (OSTRC) Overuse injury questionnaire (Clarsen et al., 2012). This recent 

registration method follows previous recommendations for overuse injury surveillance (Bahr, 

2009) according to which severity should be measured based on functional level and not time 

loss from sports. Based on interviews conducted with athletes and team clinicians from a variety 

of sports, it was found that pain, limited sports participation in training and competition, and 

reduced sporting performance were the most important consequences of overuse injury. 

Consequently, the four questions derivated from these findings (one question about reduced 

training volume was added) are assumed to reflect an athlete’s overuse injury condition (see 

Appendix for the French version). Each question was built with four or five alternatives ranging 

from absence of consequence (e.g. no reduction of training volume) to the most severe 

consequence (e.g. cannot participate at all) of overuse injury.  This method allows to identify 

more than 10 times as many cases than the standard method based on the time loss definition 

and has been empirically tested on various sports with a weekly assessment (Clarsen et al., 

2012). The questionnaire demonstrated high internal consistency, with an α of 0.91. 

 

The authors chose to use the term “problem” rather than “injury”, because they felt that there 

was a much greater variation in athletes’ interpretation of the term “injury”. The term “physical 

problem” was used to encompass all anatomical areas for the purpose of this study. The four 

questions were preceded by a short introduction explaining that all questions should be 

answered, regardless of whether or not the athlete had experienced any physical problem. The 

term “problem” was defined and examples of the most common overuse symptoms (e.g. pain, 

aching, stiffness, looseness) were given. It has been suggested that athletes may feel that 

reporting an overuse problem can have adverse effects for them, such as on their chances for 
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team selection. In order to minimize this risk, confidentiality was carefully guaranteed prior to 

the study and in the introduction of each questionnaire. 

 

Translation.  When available, French and Swedish versions’ of the respective instruments 

were used. These validated versions included the Swedish LESCA (Ekengren & Johnson, 

1992), Grit-S, AIMS (Stambulova, Engström, Franck, Linnér, & Lindahl, 2015), F-MPS and 

OSTRC Overuse Injury Questionnaire (Ekman, Frohm, Hagberg, Wirén & Heijne, 2015) and 

the French F-MPS (Gaudreau & Antl, 2008). As neither of the remaining scales was validated 

in French, a procedure involving independent translations made by the author and a bilingual 

native English speaker was followed (Bracken, B. A. & Barona, A., 1991). Each point of 

disagreement regarding a specific word or sentence was discussed until a consensus was found. 

Of a particular importance, the term ‘physical problem’ has been translated by the French word 

“gêne” because we found it was able to encompass a wider range of physical complaints than 

other expressions. Psychometric properties were further examined indicating that these 

translated versions were psychometrically sound. 

 

Procedure 

At the beginning of the study, coaches were contacted to know if their training group of 

athletes would be interested to participate. Purpose and procedure of the study were explained, 

and French coaches were asked to provide a list of email of their athletes. In the email they 

received, a video presenting the study was attached, together with a Briteback® invitation. The 

link redirected them to a first questionnaire including demographic variables, informed consent 

(including guarantee of confidentiality) and agreement of participation. The baseline measures 

(the 5 psychological questionnaires) were sent as a reaction to the submission of this first 

questionnaire. The Briteback® procedure was replaced by direct contact and paper surveys with 

Swedish participants. 

In line with previous guidelines (Bahr, 2009), a prospective design with weekly 

measurements of overuse symptoms has been followed. Content and length of the repeated 

measure survey were adapted to Shrier et al.’s (2014) recommendation whereby a questionnaire 

sent on a weekly basis should be completed in < 2 minutes in order to minimize drop-out rate. 

Together with the OSTRC Overuse Injury Questionnaire, participants were asked about their 

weekly training exposure and competition exposure (see Appendix). The questionnaire was sent 
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every Sunday via an online survey software (Briteback®, Norrköping, Sweden), also available 

as a mobile application, or submitted by direct contact to the participants every Monday during 

10 weeks. Non respondents were automatically sent a reminder after one and two days, and if 

an athlete failed to respond for two consecutive weeks, they were contacted by telephone to 

encourage them to continue to participate in the project.  

As suggested by Clarsen et al. (2012), we decided not to ask athletes to attempt to 

differentiate between traumatic and overuse injuries. Rather, the questionnaire was used to 

gather information on all types of physical problems. Then, the following procedure was 

followed to manually separate traumatic injuries from overuse problems: coaches/athletic 

trainers of each group were asked to record any new traumatic injury (and corresponding time 

loss) that occurred during the time of the collection period. Criteria for traumatic injuries, as 

described by Fuller et al. (2006), were clearly exposed prior to the study. All physical problems 

reported by the athletes that matched the data provided by their coach were considered as 

traumatic injuries and removed from the final data set (i-e not considered as an overuse 

problem). If data were insufficient to determine the nature of the injury mechanism (e.g. for 

athletes training alone), athletes were contacted by telephone to make the necessary corrections. 

As it has been shown that the average prevalence and average severity measures of overuse 

injuries were not affected by sampling frequency up to sampled every four weeks (Clarsen et 

al., 2012), participants were excluded from the final data set if they had failed to respond for 

four consecutive weeks at some time of the study. Similarly to the results of Clarsen et al. 

(2012), the questionnaire of the first week identified the highest prevalence for both overuse 

and substantial overuse problems. Because each group of athletes were at different points of 

their respective season, our findings support their assumption whereby the first questionnaire 

returns an artificially high rate of overuse problems. Following the authors’ suggestion, we 

therefore excluded the data of the first week from the final dataset. 

 

Analyses 

Descriptive statistics were obtained using SPSS version 24. The responses to each of the 

four questions of the OSTRC Overuse Injury Questionnaire were allocated a numerical value 

from 0 to 25 in order to calculate a severity score ranging from 0 to 100 for each overuse 

problem. A similar calculation was made for the number of athletes who reported problems 

leading to moderate or severe reductions in training volume, or moderate or severe reductions 
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in sports performance or complete inability to participate in sport (i.e., athletes who selected 

option 3, 4 or 5 in either Question 2 or Question 3). This is referred to as the prevalence of 

substantial overuse problems. To reflect the proportion of athletes affected by overuse problems 

and substantial overuse problems at any time during the course of the study, we expressed the 

rate of problems as an average prevalence with a 95% CI. The average severity score was also 

calculated for each week.  

Mplus software (version 8.0) was used to perform latent profile analysis (LPA). Model 

parameters were calculated using the robust maximum likelihood (ML) estimation. Latent 

profile analysis was performed with the four personal variables (negative life stress, grit, 

athletic identity and perfectionistic concerns) and the interpersonal variable (coach-athlete 

relationship). A sequence of models, with an increasing number of latent profiles, were tested 

and compared to examine if more complex models (with more profiles) fit the data better than 

more parsimonious models (with less profiles). Models with two to four profiles were tested in 

the present study. Based on previous recommendations (Nylund, Asparouhov, & Muthén, 

2007), a range of different indicators were used to determine the model that fit data best. Lower 

values for log likelihood (LL), Bayesian Information Criterion (BIC) and sample-size adjusted 

BIC (SSA-BIC) indicated better model fit compared with models including fewer profiles. The 

Lo-Mendell-Rubin likelihood test (LMR) and the Bootstrapped Likelihood Ratio Test (BLRT) 

were also used to compare the fit of two competing model, with statistically significant LMR 

and BLRT test (p <.05) supporting the target profile solution compare to a model with one less 

profile. Finally, the entropy criterion, which gives indication on how accurately individuals are 

profiled into their respective profiles, was used. Higher value (i.e., closer to 1) indicated a better 

fit for the targeted solution.   

Because not all these statistical criteria were going in favour of the same solution, there was 

no clear indication on which of the 2, 3 or 4 profile models should be adopted. Consequently, 

these three model solutions have been closely inspected to identify the substantive and 

theoretical meaningfulness of respective solutions. Interpretability and parsimony were also 

taken into account when deciding upon the best solution. As a consequence, when gathering all 

these information together for the final choice of the model, subjective dimensions of choice 

were necessarily involved (Lindwall et al., 2017). Mean scores of the observed variables (the 

five psychological characteristics) were used in order to support the interpretation of the best-

fitting solution. Following previous recommendations about statistical power in latent class 

modeling (Gudicha, Tekle, & Vermunt, 2016), it was assumed that with a medium class 
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separation, and taking into account other latent class-specific design factors (number of classes 

= 3; number of indicators = 5; unequal class sizes), our sample size of N = 149 athletes was 

large enough to achieve a power of .8. 

Regarding the specific pattern of onset and symptoms of overuse injuries, we decided to 

report the data for each profile by using a continuous variable (the rate of overuse injury 

conditions through the 9 weeks) rather than with a traditional categorical variable (i-e injured 

or not). Each athlete was allocated a rate by dividing the number of weeks with overuse 

problems by the total number of weeks they have responded. The same calculation was made 

for substantial overuse problems. Thus, the average rate that was calculated using the BCH 

procedure (Asparouhov & Muthén, 2014) reflects the percentage of time spent by athletes in 

the 3 profiles under overuse and substantial overuse conditions. BCH procedure has been 

suggested to be the preferred method for analysis of continuous distal outcomes and to 

substantially outperform other methods such as Lanza's method and the 3-step method 

(Asparouhov & Muthén, 2014). Briefly, the BCH procedure uses a weighted multiple group 

analysis in its final stage, where the groups correspond to the latent classes, and thus avoids 

shifts in latent class. Differences in occurrence of overuse problems across the 3 latent profiles 

are reported by using Hedge’s effect sizes because of differences in sample sizes. 
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Results 

Prevalence of Overuse Problems 

The average weekly response rate to the overuse injury and exposure questionnaire was 80%, 

with 35% of athletes responding to all 9 questionnaires of the collection period. Overall, 569 

overuse conditions were reported, affecting 135 athletes (91% of the cohort). Of all overuse 

conditions, 44% were classified as substantial problems. 100 athletes (67%) of the cohort 

experienced substantial problems at one or more weeks during the course of the study.  

The prevalence of all overuse problems and of substantial overuse problems (overuse 

problem causing moderate/severe reductions in training volume or sports performance or 

complete inability to participate in training or competition) over the 9 weeks is illustrated in 

Fig. 2. The average weekly prevalence of all overuse problems and substantial problems was 

53% (95% CI = [50, 56]) and 23% (95% CI = [22, 26]), respectively. The average severity score 

over the 9 weeks is illustrated in Fig. 3. The average weekly severity score (up to 100) was 23 

(95% CI = [22, 25]). 

 

 

 

 

 

Figure 3. Prevalence of all overuse problems (dark grey area) and 

substantial overuse problems (light grey area) over the 9-week period 
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Inter-correlations of Psychological Variables 

Inter-correlations between athletic identity, coach-athlete relationship, evaluative concerns 

perfectionism, grit and negative life stress are described in Table 1. The results suggest athletic 

identity to be positively associated with coach-athlete relationship, evaluative concerns 

perfectionism and negative life stress. Having a good relationship with his/her coach was 

negatively correlated with negative life stress. Evaluative concerns perfectionism was 

positively associated with negative life stress, and negatively associated with grit. 

  

Figure 4. Average severity score of the 149 athletes over the 9-week period 
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Table 1  

Inter-Correlations between Athletic Identity, Coach-Athlete Relationship, Evaluative 

Concerns Perfectionism, Grit and Negative Life Stress in the Present Study 

Variables 1 2 3 4 5 

1. Athletic 

identity 

-     

2. Coach-athlete 

relationship 

.26** -    

3. Evaluative 

concerns 

perfectionism 

.23** .034 -   

4. Grit .03 .077 -.32** -  

5. Negative life 

stress 

.37** -.21* .19* .05 - 

Note. N = 115 to 147. *Denotes correlation significant at α.05 level. **Denotes correlation significant at α.01 

level. 

 

Identifying the Optimal Number of Profiles 

The fit indices of the different models tested are presented in Table 2. LL and SSA-BIC 

decreased for each model (being lowest in the 4-profile solution), while BIC value was slightly 

lower in the 2-profile model. The entropy indices decreased from 2 to 4 profiles. The BLRT 

indicated a constant improvement of the model as additional profiles were modelled, but the 

Adjusted Lo-Mendell-Rubin likelihood ratio test (LMR) was only significant for 2 versus 1 

profile solution. Overall, the statistical fit indices gave no clear indication of which model to 

choose. Aside from these indices, the 2, 3 and 4-profile solutions were carefully inspected 

regarding their substantive and theoretical meaningfulness. The result of this examination was 

that the 3-profile solution was interpreted to account for the most substantive, theoretically 

meaningful and parsimonious solution. In view of the fact that all three solutions offered 

equivalent statistical arguments, with substantive inspection claiming in favour of the 3-profile 

model, we chose to move forward with this solution for subsequent analyses. 
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Table 2 

Fit Indices, Entropy, and Model Comparisons for Estimated Latent Profile Analyses Models 

Model LL BIC SSA-BIC Entr LMR BLRT nC < 

10/5% 

2 profile -2406.62 4893.31 4842.67 0.82 <.05 <.001 0/0 

3 profile -2391.82 4893.73 4824.10 0.79 >.05 <.001 0/0 

4 profile -2380.06 4900.24 4811.62 0.72 >.05 <.001 0/0 

Note. LL Log-likelihood, BIC Bayesian Information Criterion, SSA-BIC Sample Size Adjusted Bayesian 

Information Criterion, LMR p-value for Adjusted Lo-Mendell-Rubin likelihood ratio test, BLRT p-value for 

bootstrap likelihood ratio test                 

nC < 10/5% = number of profiles with less than 10 and 5% of the cases respectively 

 

Interpretation of the Best Fitting Three-profile Solution 

Means, standard deviations and coefficient alphas for the full sample are presented in Table 

3, together with a description of the different profiles of the 3-profile solution. The 3 

psychological profiles are also graphically illustrated in Fig. 4. The data included in Table 3 

and situated on the Y-axis of Fig. 4 are non-standardized, average scores of the individuals in 

each profile.  

Profile 1 (n = 22; 15%) is characterized by a combination of high athletic identity and good 

relationship with coach, together with high values in competition exposure. However, athletes 

in profile 1 show low values on grit and negative life stress. More importantly, in contrast to 

profile 2 and 3, athletes in profile 1 reported relatively high values for evaluative concerns 

perfectionism. Regarding the dysfunctional nature of this dimension of perfectionism, profile 1 

may be labelled a “perfectionistic concerns profile”.  

Profile 2 (n = 24; 16%) resembles profile 1 in terms of high scores on athletic identity and 

coach-athlete relationship, but is primarily characterized by a very high level of negative life 

stress in comparison to the other profiles. Athletes in profile 2 also reported relatively high 

values on grit, and moderate values on evaluative concerns perfectionism. They also had higher 

values for training exposure compared to the other profiles. Overall, profile 2 mirrors a 

“negative stress profile”. 

Profile 3 (n = 103; 69%) was the largest profile in terms of number of participants. Similar 

to profiles 1 and 2, athletes in profile 3 show a good relationship with coaches, with slightly 

lower scores for athletic identity. In contrast to profiles 1 and 2, both average levels of 

evaluative concerns perfectionism and negative life stress are low. Similarly to profile 2, profile 
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3 is also characterized by relatively high values on grit. This profile is named a “moderate 

profile”. 

Table 3 

Psychometric Properties of the Major Study Variables for the Full Sample and Description of 

the Six Latent Profiles Based on the 5 Psychological Traits and Exposure 

Variable Full sample Profiles   

 N M  

(SD) 

 Range Profile 1  

M (SD) 

Profile 2 

M (SD) 

Profile 3 

M (SD) 

    Poten-

tial 

Actual n = 22 (15%) n = 24 (16%) n = 103 

(69%) 

Athletic identity 145 35.89 

(6.50) 

 7-49 16-49 38.05 (6.89)      38.94 (7.45)      34.53 (8.02)      

Coach-athlete 

relationship 

119 59.47 

(11.34) 

 11-77 27-77 61.76 (8.12)      55.12 (14.14)      60.22 (15.71)      

Evaluative 

concerns 

perfectionism 

149 33.68 

(9.46) 

 14-70 15-56 45.37 (7.65)      35.00 (12.10)      30.59 (11.47)      

Grit 145 28.50 

(4.41) 

 8-40 16-39 22.67 (5.49)      29.66 (6.12)      29.62 (4.57)      

Negative life 

stress 

147 10.69 

(8.93) 

 0-∞ 0-37 9.43 (9.33)       25.40 (11.95)      7.09 (10.05)       

Age 149 27.90 

(12.79) 

 16-∞ 16-60 26.95 (8.73) 22.61 (7.48) 29.30 (14.14) 

Average weekly 

training 

exposure (min) 

149 351.09 

(182.33) 

 0-∞ 57-

1206 

333.41 

(242.54) 

364.42 

(162.30) 

351.76 

(173.43) 

Average weekly 

competition 

exposure (min) 

149 30.72 

(31.41) 

 0-∞ 0-219 43.55 

(46.98) 

25.63 

(22.87) 

29.17 

(28.55) 

Note. Age and exposure values were not integrated into latent class modeling 
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Differences in Occurrence of Overuse Problems across the Three Latent Profiles 

Latent profile differences in overuse and substantial overuse problems occurrence during the 

course of the study are shown in Table 4. The data are presented in terms of average percentage 

of time where athletes were affected by either all overuse problems or substantial overuse 

problems during the 9 weeks. Chi-Square tests revealed that athletes in profile 1 (χ² (2) = 9.62, 

ES= (0.71), p < .01) and profile 2 (χ² (2) = 9.13, ES = (0.68), p < .01) were significantly more 

often affected by overuse problems than athletes in profile 3. In addition, athletes in profile 1 

were significantly more often affected by substantial overuse problems than athletes in profile 

3 (χ² (2) = 4.12, ES = (0.50), p < .05). Consequently, “perfectionistic concerns profile” and 

“negative stress profile” could be re-labelled as “perfectionistic overuse injury (OI) risk profile” 

and “negative stress OI risk profile” while the “moderate profile” may be called a “low risk 

profile for OI”.  

 

  

Figure 5. Psychological profiles in best fitting model (3 profiles) 
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Table 4 

Differences across the 3 Latent Profiles in Overuse and Substantial Overuse Occurrence over 

the 9-Week Period 

Profiles  All overuse problems 

(average % of time) 

Substantial overuse problems  

(average % of time) 

 N M (SD) M (SD) 

Profile 1 22 71.04 (32.77) ** 35.26 (28.27) * 

Profile 2 24 70.37 (34.78) ** 24.76 (34.74) 

Profile 3 103 45.08 (37.54) 21.02 (28.22) 

Note. *Denotes a statistically significant difference in comparison with profile 3 (at α.05 level) ** Denotes a 

statistically significant difference in comparison with profile 3 (at α.01 level) 

 

Discussion 

The aim of this study was to identify latent profiles of psychological characteristics, using a 

person-centred analytical approach, and to compare these profiles in terms of overuse injury 

occurrence. Our findings confirm that overuse injury is a widespread phenomenon among the 

athletic population with an average weekly prevalence of 53% and 23% for all overuse 

problems and substantial overuse problems, respectively. Results of the LPA analysis followed 

by a BCH procedure with percentage of time spent under overuse conditions as a distal variable 

suggest the existence of two risk profiles. Indeed, it appeared that athletes in the “perfectionistic 

OI risk profile” and in the “negative stress OI risk profile” were significantly more likely to be 

affected by overuse problems through a 9-week period, in comparison with the “low risk profile 

for OI”. The same finding was observed for substantial overuse problems, but only for the 

“perfectionistic OI risk profile”. 

 

Prevalence of Overuse Problems 

In relation to the prevalence of overuse problems, the results showed that almost all 

participants in the cohort (91%) were affected by at least one overuse problem at some point of 

the study. After removing data of the first week, which shown the highest values in terms of 

prevalence, this rate remained significantly higher than results reported in previous surveillance 

studies. As an example, Clarsen et al. (2012) found that 75% of the athletes had been concerned 

by overuse injury alongside a 13 weeks period. In their study, 36% of the cohort experienced a 

substantial problem over the collection period, whereas this rate was almost two-fold (67%) in 

the present study. This difference could be mainly explained by the fact that this study 
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specifically targeted three anatomical areas (knee, back and shoulder), whereas our study was 

aimed to identify all overuse problems, regardless of the body region. Another finding of the 

present study is that more than half of the cohort (53%) were, on average, concerned by some 

type of overuse problem each week. Even more important, almost one fourth (23%) of them 

were, on average, under substantial overuse problems during the collection period. This result 

could is likely to question sport coaches and medical staff. Indeed, research has shown that 

team sport performances are positively associated with player match availability (Hägglund et 

al., 2013). Regarding the fact that substantial overuse problems predominantly impair players’ 

ability to train/compete and their performances, it could be assumed that overuse injuries 

represent a real threat for team’s performances. This type of information might be more relevant 

than reporting results in terms of incidence (Bahr, 2009). The same findings should be 

interpreted differently for individual sports. The main difference is that in individual sports, 

athletes often train over an extended period of time for a single major event, such as national 

championships. In this case, overuse injuries could interfere with the highly accurate 

periodization when approaching the event (Bompa & Buzzichelli, 2018), and thus place the 

athlete in a sub-optimal fitness at the time of the competition. 

Beyond this direct influence on performance, the high weekly prevalence of overuse injuries 

reported in our study should be considered regarding their consequences in terms of physical 

and mental health. Some overuse injuries, such as certain stress fractures or physeal stress 

injuries, may be described as ‘high risk’ in that if they are inappropriately treated, they can 

result in more adverse outcomes (Di Fiori et al., 2013). Consequences of persistent behaviors 

despite overuse conditions include burnout, significant loss of time from sport and threaten 

future sport participation (Di Fiori et al., 2013). Forced retirement is the more drastic observed 

outcome of overuse injuries (Huxley et al., 2014). 

 

The Three different Psychological Profiles 

To our knowledge, few studies have investigated psychological characteristics of 

competitive athletes regarding the variables including in the present study. Common assessed 

variables include motivation, concentration, or anxiety management skills, and are typically 

used to differentiate mid-level from elite athletes (see for example Mahoney, Gabriel, & 

Perkins, 1987). Continuing with the first objective of the study, three distinct psychological 

profiles were found. Alongside the question of the potential value of the person-centred 

analyses is the one of whether the results reflect only quantitative differences in levels between 
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profiles, or also qualitative differences in terms of shape (Marsh, Lüdtke, Trautwein & Morin, 

2009). If the different profiles would primarily differ in terms of their overall levels, with for 

instance all three profiles being classified by being equally higher or lower on all variables 

compared to another profile, the results of the LPA analysis might not add any meaningful 

information compared to traditional variables-centred approaches (Lindwall et al., 2017). 

However, our findings suggest that differences between psychological profiles are foremost a 

question of shape rather than levels. 

It appeared that some variables may not contribute much in differentiation between the three 

profiles. Particularly, athletic identity and grit were found to be consistent across the three 

profiles. However, this does not mean that they don’t contribute to the overall psychological 

profile of individuals, because we also have to consider the potential dynamic interplay between 

the different traits, simultaneously pulling and pushing the individual closer to, or away from, 

certain behaviours (Bergman & Andersson, 2010). The consistence of high values of athletic 

identity across the three profiles should be considered regarding the high average rate of overuse 

injury that we reported. This finding could be explained by previous studies reporting that 

athletic identity was positively associated with an increased extent of training (Kendzierski, 

1988) and with athlete’s emotional susceptibility to injury (Brewer et al, 1993). Consequently, 

these athletes may experience difficulty in accepting not to train or reduce their normal amount 

of practice for a while, which can in turn lead to an increased risk of overuse injury.  

Conversely, some other factors were found to be great depictions of respective profiles. 

Evaluative concerns perfectionism was seen as the main characteristic of individuals in profile 

1. This personal variable has been depicted as the global predisposition to evaluate oneself in a 

critical manner, and could be referred as the unhealthy facet of perfectionism. It is therefore 

suspected that participants in the “perfectionistic OI risk profile” maybe be more prone to 

potentially harmful factors for athletes such as burnout (Gould, Udry, Tuffey, & Loehr, 1996) 

or anger (Vallance, Dunn, & Dunn, 2006). In average, athletes in the second profile experienced 

more stressful negative life events. It is important to emphasize that athletes in this group may 

not have objectively encountered more problems in their life than the two other profiles, but 

that they significantly appraised more negative stress episodes than their counterparts. The fact 

that these two first profiles had smaller sample sizes than the last one (22 and 24 versus 103 

participants) emphasises the uniqueness of such personalities. Finally, athletes in profile 3 did 

not seem to have any discriminative characteristic. Although such unique profiles represent less 
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easily explained patterns, they demonstrate the complex result of within-person interactions 

between several psychological characteristics. 

 

Occurrence of Overuse Problems across the Three Latent Profiles 

 

Moving to the second objective of the present study, we found that the “perfectionistic OI 

risk profile” and the “negative stress OI risk profile” were associated with significant higher 

proportion of overuse problems, in comparison with profile 3. Similar findings were found 

regarding frequency of substantial overuse problems, but only for the first profile. These 

findings appear to be even more interesting when considering the nature of the profiles. 

According to the OT Risks and Outcomes Model (Richardson et al., 2008), psychological risk 

factors are suggested to influence overuse injury occurrence at different steps of the 

overtraining process. More precisely, our findings will be interpreted in relation with step 1 

(risk factors prior to the injury) and step 3 (behavioral responses to the first signs of overuse 

problems) of the model. 

The finding that athletes in the “perfectionistic OI risk profile” were more often affected by 

overuse problems might be related to maladaptive thinking and behaviors suggested in previous 

research (Wilgen & Verhagen, 2011). In their qualitative study of both athletes and coaches, 

perfectionistic behavior such as “not feeling my boundaries” or “not knowing when to stop” 

were reported as important risk factors for overuse injuries. These behaviors could be explained 

in the light of the concept of perseveration, which describes the automatic tendency to continue 

a behavior, even when it ceases to be effective or rewarding (Hamachek, 1978). Perseveration 

is often associated with “clinical” or “neurotic” perfectionism. Whereas successfully managing 

the pursuit of goals requires flexible awareness, perseverative individuals may be involved in 

the pursuit of a behavior which was originally intended to meet a goal, but without continuing 

to consider whether the goal has been met or is still relevant (Serpell, Waller, Fearon, & Meyer, 

2009). Consequently, prior to the first signs of overuse problems, athletes high in perseveration 

trait may have a tendency to push themselves beyond the optimal limit of adaptation, and 

therefore put themselves at the edge of overtraining. This assumption is in line with the finding 

that athletes high in perfectionistic train harder and for longer than their counterparts with low 

values (Madigan, Stoeber, & Passfield, 2017), and have higher levels of compulsion to exercise 

(Hill, Robson, & Stamp, 2015). This could explain why athletes use to perform longer and/or 
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more intense training, or perceive loads as significantly harder than what was intended by the 

coach (Soligard et al., 2016).  

Subsequently, athletes from profile 1 may be more likely to engage in incorrect, 

dysfunctional explanations when interpreting abnormal body sensations (the early signs in the 

OT risks and outcomes model). Hence, other important characteristics of dysfunctional 

perfectionism are dichotomous thinking and rigidity (Egan, Piek, Dyck, & Rees, 2007), which 

could be seen as a pattern of resisting “the acquisition of new behaviour patterns by holding 

onto previous and non-adaptive styles of performance” (Schaie & Parham, 1975, p. 1) and as 

“the overdependence of self-evaluation on the determined pursuit of personally demanding, 

self-imposed, standards in at least one highly salient domain, despite adverse consequences” 

(Shafran, Cooper, & Fairburn, 2002, p. 778), respectively. Thus, these athletes may engage in 

excessive training behaviors, and more importantly they may lack flexibility when it comes to 

adapt the training load when their body is in need of rest. “Not enough flexibility in the training” 

was, in fact, a risk factor mentioned by coaches and athletes (Van Wilgen & Verhagen, 2011). 

By maintaining the same intensity and frequency of physical stress, this kind of behavior is 

likely to cause an imbalance between destructive and reparative processes (Hreljac & Ferber, 

2006). Because performance drops are frequently observed as subsequent outcomes of such a 

maladaptive response pattern, perfectionist individuals may try to overcome the problem by 

adding even more load to their body, falling into a downward spiral.  

Our results regarding the “negative stress OI risk profile” extend the findings reported by 

Van Wilgen & Verhagen (2011). In their study, both coaches and athletes expressed that 

stressful experiences such as “having too much of a drive” or “laying too much pressure on 

[oneself]” were important risks factors for overuse injuries. In another qualitative study 

(Tranaeus et al., 2014), a range of different stressors including previous injuries, stress in life 

and stress related to sport (e.g. insecure position in the team) were found to be experienced by 

athletes prior to overuse injuries. Here, history of stressors is seen as a category of risk factors 

preceding the occurrence of overuse problems, as suggested by step 1 of the OT risks and 

outcomes model. Clow and Hucklebridge (2001) suggested a potential interaction between 

psychological stress and exercise stress within the context of the competitive athletic 

population. An insight into immune system functioning during chronic stress derives from the 

recognition of the balance between two types of immunity. Type 1 immunity is sometimes 

referred to as cellular or cell mediated immunity and involves macrophage activation and 

recruitment and stimulation of cytotoxic cells. Conversely, type 2 immunity is usually 
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associated with increased cortisol levels and increased activity of the HPA axis (Evans, 

Hucklebridge & Clow, 2000). These two pathways of immune responding are counter 

regulatory, and the authors reported that long-term psychological stress skews the balance 

against type 1 in favour of type 2 immunity. Likewise, increased plasma cortisol is known as 

one of the immunological markers associated with overtraining (Hreljac & Ferber, 2006). If 

both types of stress are moderating this key regulator of immune function into the same 

direction, it could be observed that a population exposed to high degrees of both types of 

stressors (such as competitive athletes experiencing high rate of psychological stress) is likely 

to be more vulnerable to its negative effects. These psychological-stress induced changes in the 

balance of the immune system is suggested to (i) lead to injuries and (ii) to increase the chances 

that the injury will result in prolonged complications due to infection (Clow and Hucklebridge, 

2001). Cognitive anxiety main also play a significant role to explain the relation between 

increased life events and overuse injuries. It has been suggested that increased cognitive anxiety 

results in investment of additional effort in a physical task that would otherwise require minimal 

effort. In other words, motor control requires more conscious processes and can be described 

in terms of a regression to an earlier stage of learning (Hardy, 1999). Performance may be 

maintained (or even enhanced), but at an increased physiological cost associated with muscle 

tension, and thus this could increase vulnerability to overuse injuries when applied repeatedly. 

The interpretation of the potential role of stress during step 3 of the OT risks and outcomes 

model (behavioral responses to the early signs of overuse problems) requires more data on 

athletes’ affective reactions to these abnormal sensations. For further indications on how this 

particular aspect could be addressed, see the future research direction section.  

As similar values were reported for coach-athletes relationship across the three profiles, not 

clear indication was given to interpret its role on overuse injury causation. Indeed, although 

some previous findings reported positive associations between athletes experiencing conflicts 

with their coach and overuse injury occurence (Pensgaard et al., 2018), it is not impossible that 

a good relationship with his/her coach would also increase overuse injury risk. For instance, 

Van Wilgen & Verhagen (2011) found that “not wanted to give up for the coach” was an 

important factor suggested to lead to overuse problems. However, we would like to emphasize 

that several questions regarding relationship with the coach as a potential source of stress were 

included in the LESCA (Petrie, 1992). Consequently, coach-athlete relationship may have 

played a role in our findings through the reported level of negative life stress. 
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Finally, our results emphasize the potential difference in terms of pattern of mediation 

leading psychological factors to traumatic and overuse injuries. The stress-responses suggested 

by the stress-injury model (Williams & Andersen, 1998) could be seen as a gold standard to 

explain, for instance, how life event stress can lead to traumatic injury through the mediating 

effects of peripheral vision (Rogers & Landers, 2005). In contrast with the isolated timespan of 

the stress-response, our findings underline the relative extensive nature of the process leading 

to overuse injury. In line with the OT risks and outcomes model (Richardson et al., 2008), the 

actual mechanism may rather involve several steps. First, potential harmful behaviors for the 

stress/recovery balance may be undertaken by athletes of the two risk profiles as a regular 

tendency. However, first signs of overuse problems may not be dangerous in the long term if 

athletes respond in a functional manner. Athletes are typically able to resume training with full 

bodily integrity after a period of diminished activity, if these first signs are interpreted as alarm 

signs provided by a body that is in need of recovery. Conversely, dysfunctional cognitive 

interpretations of these early signs (e.g. avoidance, denial) and subsequent behaviours 

influenced by athletes’ psychological characteristics are likely to place them in the track of 

more severe overuse problems. 

 

Practical Implications 

When considering the clinical/ecological meaningfulness of a result, measures of association 

are important (Nielsen et al., 2017). In our study, the absolute measure of difference in overuse 

injury occurrence across the three profile tells us that in the “perfectionistic OI risk profile”, 

athletes were under overuse injury condition 26% more often, and under substantial overuse 

condition 14% more often than those in the “low risk profile for OI”. In addition, athletes in the 

“negative stress OI risk profile” were under overuse injury condition 25% more often than those 

in the “low risk profile for OI”.  Then, the following question should be addressed: are these 

differences equal to, or exceeding a minimal importance difference (MID) that would launch a 

call for action? MID is “the smallest change in sports injury risk or treatment outcome that an 

athlete, a player, a coach, a clinician and/or team staff would identify as important” (Nielsen et 

al., 2017, p. 1454). Although the size of MID is context specific, and that further research is 

needed to complement our findings, we assume that the absolute differences reported above are 

clinically relevant, and that an intervention targeting the two risk profiles should be considered. 

One potential beneficial aspect of the time-consuming, gradual pattern of apparition of 

overuse injuries is that it allows time for intervention to be implemented. Because athletes’ 
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maladaptive explanations of pain and other sensations were described as the key factor leading 

to overuse injuries, cognitive behavioral approaches to chronic pain should be a relevant 

framework for intervention. One of them is the psychological flexibility model (McCracken & 

Morley, 2014), which is aimed to target the capacity to persist or to change behavior in a way 

that (a) includes conscious and open contact with thoughts and feelings, (b) appreciates what 

the situation affords, and (c) is guided by one’s goals and values. Indeed, maladaptive behaviors 

prior to overuse injuries, and maladaptive responses to early signs of the problem could be 

attributed to a process referred as experiential avoidance. Experiential avoidance is  

The phenomenon that occurs when a person is unwilling to remain in contact with particular 

private experiences (e.g., bodily sensations, emotions, thoughts, memories, behavioral 

predispositions) and takes steps to alter the form or frequency of these events and the 

contexts that occasion them. (Hayes, Wilson, Gifford, Follette, & Strosahl, 1996, p. 1155). 

This process occurs because when an individual has an emotional response to an external 

stimulus, and then think about those situations later on, he or he is likely to experience the same 

emotional response directly to those thoughts that are treated as absolute realities (Hayes, 

Strosahl, & Wilson, 1999). Such judgments subsequently determine an individual’s choices and 

actions, often intending to avoid or escaped these internal experiences. Although such behaviors 

can provide a short-term relief, they are not a choice of action that is in any way consistent with 

the valued goals of the individual (Gardner & Moore, 2007). Plus, when repeated regularly, the 

process can generate a personal rule (a direct response to the emotions and thoughts 

experienced) which becomes the main initiator of his or her behaviors. An example of this 

applied to our topic of interest is the perfectionist handball player exposed to a variety of stimuli. 

His perseveration trait creates a “the more the better” rule, reinforced by adages such as “no 

pain, no gain” emerging from the culture of his sport and media.  In order to get rid of negative 

thoughts and emotions such as “you don’t train hard enough to deserve your starter position”, 

he is likely to engage in excessive training behaviors (e.g. doing extra strength training). In the 

short term, he would decrease this self-blame feeling, but at the same time expose himself to 

overuse injury risks (Timpka et al., 2015). First signs of overuse problems may appear, and the 

injury might get worse because of his dichotomous thinking and rigidity (Egan, Piek, Dyck, & 

Rees, 2007) and his coach’s management of this problem (Rasera, 2012). At this point, the 

athlete has lost control of his decision-making autonomy regarding training and competition 

(Shuer & Dietrich, 1997), and has lost sight of his valued long-term goals. 
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A therapy conducted within the framework of the psychological flexibility model is 

suggested to support athletes and coaches in distinguishing between rule-governed and values-

directed behaviors and educate the athlete to regularly and consistently manage his or her 

behaviors in the service of distal goals (e.g. have a performance peak for the Olympics) and at 

the expense of more immediate gratification. In the case of overuse problems, this means to go 

through fatigue periods with acceptance, and to consider a period of adjustment of the training 

load as a smart decision rather than feeling guilty of not pushing it beyond his/her limits all the 

time. Cognitive behavioral therapy may also benefit those in the “negative stress OI risk profile” 

(and their coaches) by increasing awareness of the cumulative effects of physical and 

psychological stress when monitoring the training load. Similarly, treatment of psychological 

stress with this type of therapy has been shown to both reduce cortisol concentrations and 

improve mood despite continued training (Perna, Antoni, Kumar, Cruess, & Schneiderman, 

1998). 

 

Limitations and Methodological Considerations 

The present study had several limitations. Regarding overuse injury surveillance method, we 

used general questions targeting all kind of problems, regardless of the body region. However, 

it has been suggested that general questioning on overuse injuries leads to fewer problems being 

identified than when specific questions on predefined areas are used (Clarsen, Krosshaug, & 

Bahr, 2010). Another problem is that despite the precautions taken to separate overuse from 

traumatic injuries, we cannot be sure that all reported problems were actually linked to a 

mechanism of repeated micro-trauma. For instance, some athletes who reported a reduced 

training volume might have been sick, or in a tapering or rest period. Other may had undergone 

traumatic problem, or recurrent injuries. Consequently, an open question asking the main reason 

of athletes’ answers could add to the internal validity of the OSTRC Overuse Injury 

Questionnaire. We also acknowledge the very high sensitivity of some questions. For instance, 

an athlete categorised with overuse injury could have only experienced a “small pain” without 

any other symptoms of overuse problems. In addition, exposure values could be hard to 

interpret, since they reflect both athletes’ behaviors prior to the problem and a consequence of 

overuse injury. 

Other limitations are related to the self-reported procedure used with all questionnaires. 

Although this is probably the most relevant option to measure overuse problems (because most 

of the problems are under-report to the medical staff using traditional, rigorous registration 
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methods; Clarsen et al., 2012), bias may arise in terms of social desirability. This describes the 

tendency for people to present a favourable image of themselves on questionnaires (Van de 

Mortel, 2008) and often confounds research results by creating false relationships or obscuring 

relationships between variables. Even if we clearly guaranteed confidentiality before all types 

of questionnaires, athletes may have under reported some possible variables such as stress or 

overuse problems if they felt that their answers could have a potential adverse effect for them. 

Within the latent variable modeling framework, power estimation is directly related to the 

parameter values of a specified model, including sample sizes in the different classes (Duncan, 

Duncan, & Strycker, 2013). Consequently, the fact that profiles 1 and 2 presented small sample 

sizes of 22 and 24 individuals, respectively, must be taken into account when interpreting the 

results of the present study, even if other design factors (e.g. total sample size, number of 

classes, number of indicators) allowed to achieve a sufficient power of .8 (Gudicha, Tekle, & 

Vermunt, 2016). 

Another potential limitation stems from the fact that several questionnaires were not validated 

in the native language of the participants. Therefore, a procedure involving independent 

translations made by the author and a bilingual native English speaker was followed, but the 

back-translation commonly required in this process (Bracken & Barona, 1991) has not been 

performed. Of a particular importance, translation of the term ‘physical problem’ was found to 

be problematic, and the French word we used (‘gênes’) could have been subject of different 

interpretations. In addition, we underline that the psychological trait ECP measured in the 

present study did not include the facets of socially prescribed perfectionism from Hewitt and 

Flett’s (1991) model.  

 

Future Research Direction 

Overuse injuries are a widespread phenomenon among the athletic population, with 

substantial consequences. However, they have been sparsely investigated in contemporary 

prevention studies. For researchers interested in expanding knowledge on the topic, adopting a 

biopsychosocial perspective may be a promising starting point. Indeed, a consensus recently 

arose from the highest sport organizations (e.g. the International Olympic Committee; Soligard 

et al., 2016) to address the need of taking into account the complex interactions between 

physiological and psychosocial risk factors of overuse injury. Elite sport practitioners have the 

same view. For instance, the chief medical officers of the clubs participating in the UEFA Elite 
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Club Injury Study acknowledged the relevance of investigating injury causation within this 

approach and at an organisational level when addressing the four most important risk factors 

contributing to injuries: 1) the workload imposed on players, (2) players’ well-being, (3) the 

quality of internal communication and (4) the head coach’s leadership style (Ekstrand, 2016). 

The working models recently proposed by Tranaeus et al. (2014) and Appaneal and Perna (the 

biopsychosocial model of stress athletic injury and health, 2014) would deserve greater 

attention. The developers emphasized that overuse injuries are, in comparison to acute injuries, 

suggested to be more related to physiological processing affecting training adaptation and 

recovery. However, this mediation pattern has not been tested yet and could be further 

developed and tested in future research projects. In continuation with the present study, it also 

appears interesting to examine potential differences between sports and their respective culture 

concerning risk factors of overuse injuries. 

Secondly, it seems important to investigate the evolution of psychological state variables 

throughout the gradual apparition of overuse injuries. Shuer and Dietrich (1997) emphasize that 

when persisting despite severe or recurrent overuse injuries conditions, not only are the athletes 

risking further injury, but the psychological manifestations of training under these conditions 

exacerbate the initial distress. This subsequent distress, especially if the athlete does not 

disclose the problem to his proximal social environment (Hyde, Gorka, Manuck, & Hariri, 

2011), could therefore add to the initial burden of stress and escalate the process. Because they 

can enhance our understanding of how overuse injuries and psychological factors interact over 

time, longitudinal study designs with multiple measurements (preferably three or more) are 

recommended (Stenling, Ivarsson, & Lindwall, 2017). 

Lastly, we encourage researchers to consider the benefit of using qualitative methods, 

particularly narrative inquiry, in order to gain an in depth perspective on how athlete singularly 

experience the development of overuse problems. In this regard, methodological orientations 

such as phenomenology, previously used to investigate athletes’ experience of the meaning of 

sport injury (Grindstaff, Wrisberg, & Ross) or experiences of patients moving with persistent 

pain (Lundberg, Styf, & Bullington, 2007) could be of a great relevance. 
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Conclusion/Key-points 

What are the New Findings? 

The average weekly prevalence of all overuse problems and substantial problems among a 

competitive athletes population from 10 different sports was 53% (95% CI = [50-56]) and 23% 

(95% CI = [22-26]), respectively. Athletes were classified into 3 latent profiles regarding their 

psychological characteristics: profile 1 was labelled a “perfectionistic concerns profile”, profile 

2 a “negative stress profile” whereas profile 3 was called a “moderate profile”. Athletes in 

profile 1 and 2 were found to be significantly more often affected by overuse problems than 

individuals in profile 3 (71% and 70% of the time compared to 45% of the time), with athletes 

in profile 1 also experiencing more substantial overuse problems than for profile 3 (35% vs 

21% of the time). These findings could be explained by the perseverative and rigid personality 

of “perfectionistic OI risk” athletes and by the hypothesis of a synergy between psychological 

and physiological stress for “negative stress OI risk” athletes. 

 

How Might it Influence Applied Coaching Practice in the Future? 

Coaches should pay particular attention to the psychosocial characteristics of their athletes 

in order to prevent overuse injury occurrence and worsening, especially those with high 

perfectionistic concerns and negative life stress. Cognitive behavioral interventions should 

support at-risk athletes in reframing their rule-governed behaviors by increased conscious 

contact with their thoughts and feelings and awareness of their core goals and values. 
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Appendix 

Weekly questionnaire including exposure questions and french translation of the OSTRC 

overuse injury questionnaire as presented on the Briteback® mobile application 
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